Observations in leucocytosis in normal children and also in whooping cough and lobar pneumonia in children by Murray, W. P.
G t ' l  i/2L'o
O b s e r v a t i o n s  i n  L e u c o c y t o s i s  i n  
N o r m a l  C h i l d r e n ,  a n d  a l s o  i n  W h o o p i n g  Cough  
a n d  L o b a r  p n e u m o n i a  i n  C h i l d r e n .
T h e s i s  f o r  t h e  D e g r e e  o f  M•D.
b y
W. p .  MURRAY, M . B . ,  C h . B .
NORMAL LSUCGCYTOSIS IN CHILDHOOD.'
The  v a r i o u s  w r i t e r s  on t h i s  s u b j e c t  h a v e  p a i d  
g r e a t  a t t e n t i o n  t o  t h e  l e u c o c y t o s i s  o f  t h e  n ew  b o r n .  
Da C o s t a  g i v e s  t h e  f o l l o w i n g
1 .
B i r t h  . . . . . . 2 1 , 0 0 0 gs o
1 s t  • d a y  . . . 2 4 , 0 0 0 ff
2 n d . d a y  . . . 3 0 , 0 0 0 tt
4 - th . d a y  . . . 2 0 , 0 0 0 ft
7 t h . d a y  . . . 1 5 , 0 0 0 f t
10 t h d a y  . . . 1 0 , 0 0 0 -  1 4 , 0 0 0
12 t h -  18 t h . 1 2 , 0 0 0 p • c • m .
1 s t . y e a r  . . 1 0 , 0 0 0 u
6 t h .  y e a r  
a n d  u p w a r d s . 7 , 5 0 0 tt
He a l s o  g i v e s  t h e  f o l l o w i n g  d i f f e r e n t i a l  c o u n t  
i n  i n f a n t s .
P o l y m o r p h o n u c l e a r  L e u c o c y t e s  . . . . . . .  28 -  4 0 /
L a r g e  L y m p h o c y t e s   ......................................  6 -  14/
S m a l l  L y m p h o c y t e s     5 0  -  707?
E o s i n o p h i l s   ..................................5 -  1 0 /
S a h l i  d i s m i s s e s  t h e  s u b j e c t  w i t h  t h e  f o l l o w i n g ,  
" T h é  w h i t e  c o u n t  i s  tw o  o r •t h r e e  t i m e s  t h e  n o r m a l  
t h e  f i r s t  d a y  o f  l i f e .  I t  t h e m  d i m i n i s h e s  t o  n o r m a l  
a n d  i n c r e a s e s  a g a i n  a f t e r  t h e  f i r s t  w e e k , r e m a i n i n g  
a t - /
a t  a b o u t  50 fj a b o v e  t h e  n o r m a l .  R i e d e r  f o u n d  i n  t h i s  
l e u c o c y t o s i s  a  p r e p o n d e r a n c e  o f  m o n o n u c l e a r s .  He a l s o  
f o u n d  t h a t  t h e  b l o o d  o f  t h e  new  b o r n  c o n t a i n e d  a  h i g h  
p e r c e n t a g e  o f  e o s i n o p h i l s  a n d  n o r m o b l a s t s  a n d  
e x h i b i t e d  a  m o d e r a t e  l e u c o c y t o s i s
The  n o r m a l  n u m b e r  o f  l y m p h o c y t e s  i s  22 -  2 5 g  o f  t h e  
t o t a l  l e u c o c y t e s  i . e .  1500  t o  1700  p e r  c . m .  u p  t o  
7 Of i n  c h i l d r e n .  "
H u t c h i s o n  f i n d s  t h e  t o t a l  n u m b e r  o f  w h i t e  c e l l s  
i n  t h e  b l o o d  a t  b i r t h  t o  b e  a b o u t  1 5 , 0 0 0  p e r  c . m . ;  
b y  t h e  e n d  o f  t h e  f i r s t  y e a r  i t  h a s  s u n k  t o  a b o u t  
1 4 , 0 0 0 ,  b y  t h e  s e c o n d  t o  1 7 , 0 0 0 ,  by  t h e  t h i r d  t o  
1 0 , 0 0 0 -  A f t e r  t h a t  t h e  d e c l i n e  g o e s  o n  s t e a d i l y  t i l l  
t h e  u s u a l  a d u l t  f i g u r e  o f  7 , 5 0 0  i s  r e a c h e d .
He a l s o  g i v e s  t h e  f o l l o w i n g  d i f f e r e n t i a l  c o u n t :
P o l y . L a r g e .  L . . S m a l l  Lymp. E o s i n o p h .
1 s t  d a y 72 g 17 2
3 r d  " 67 ' 11 18 4
6 t h  " 4:2 17 35 6
9 t h  " 36 18 4 2 4
1 2 t h  " 37 16
If
4 4 r rO
How, a l t h o u g h  i t  i s  e x t r e m e l y  i n t e r e s t i n g  t o  
f i n d  s u c h  c h a n g e s  i n  t h e  b l o o d  o f  new b o r n  c h i l d r e n ,  
i t  i s  v e r y  l i t t l e  u s e  f r o m  a  p r a c t i c a l  s t a n d p o i n t .  
W ha t  o n e  w a n t s  t o  know  i s  t h e  u s u a l  t o t a l  c o u n t  a n d  
d i f f e r e n t i a l /
d i f f e r e n t i a l  a t  d i f f e r e n t  a g e s  t i l l  t h e  o r d i n a r y  a d u l t  
f i g u r e  i s  r e a c h e d .  The  v a r i a t i o n  i n  c h i l d r e n ’ s b l o o d  
i s  s o  g r e a t  t h a t  o n e  m i g h t  t h i n k  o n e  w e r e  d e a l i n g  w i t h  
s o m e t h i n g  a b n o r m a l  i f  o n e  h a d  n o t  a  g o o d  s t a n d a r d  f o r  
t h e  d i f f e r e n t  y e a r s  o f  c h i l d h o o d .
The  f o l l o w i n g  w o r k  was  u n d e r t a k e n  b e f o r e  t h e  
p u b l i c a t i o n  o f  " B l o o d "  b y  G u l l a n d  arid G o o d a l l .  T h i s  
i s  t h e  f i r s t  b o o k  o n e  h a s  b e e n  a b l e  t o  f i n d  i n  w h i c h  
t h e  n e c e s s a r y  s t a n d a r d  i s  g i v e n .
I t  i s  a s  f o l l o w s
6 -
B i r t h  . . . . . . . . . .  1 8 , 0 0 0 p e r c *m.
3 r d  d a y . . .  3 0 , 0 0 0 if tt
7 t h  d a y ft tt
8  t h  m o n t h  . . . . . .  1 5 , 0 0 0 ft »
1 y e a r  . . . . . . . . .  1 0 , 0 0 0 ft 1!
6 y e a r s  ........... . . .  9 , 0 0 0 t tv ft
9 "  .............. . . .  8 , 0 0 0 ft ft
12 " ...........
P rom t h e  t e n t h  d a y  t i l l  a b o u t  t h e  f o u r t h  y e a r  
t h e  l y m p h o c y t e s  a r e  i n  e x c e s s  o f  t h e  p o l y m o r p h s .  Abou 
t h e  t e n t h  d a y  t h e y  c o n s t i t u t e  6 0 n  o f  t h e  w h i t e  c e l l s ,  
a n d  t h e y  r e m a i n  a b o u t  t h i s  p r o p o r t i o n  t i l l  t h e  t h i r d  
o r  f o u r t h  y e a r ,  w hen  t h e y  f a l l  t o  507?. A g r a d u a l  f a l l  
c o n t i n u e s ,  s o  t h a t  t h e  a d u l t  p r o p o r t i o n s  a r e  r e a c h e d  
a b o u t  t w e l v e  y e a r s  o f  a g e .
The f o l l o w i n g  w o r k  w as  d o n e  on s u r g i c a l  p a t i e n t s
a t /
a t  t h e  P a d d i n g t o n  G r e e n  C h i l d r e n ’ s  H o s p i t a l .  Onljf  
h e a l t h y  c h i l d r e n  w e r e  e x a m i n e d  w i t h  s u c h  c o n g e n i t a l  
a f f e c t i o n s  a s  p h i m o s i s ,  h e r n i a ,  n a e v o u s ,  e t c .  The  
e x a m i n a t i o n s  w e r e  m ade  i n  t h e  c a s e  o f  O u t  P a t i e n t s  
w hen  t h e y  h a d  b e e n  s t a r v e d  f o r  a n  h o u r  o r  tw o  
b e f o r e  o p e r a t i o n  f o r  c i r c u m c i s i o n  e t c . ,  a n d  i n  t h e  
c a s e  o f  I n  F a t i e n t s  a b o u t  t h r e e  h o u r s  a f t e r  t h e  
e v e n i n g  m e a l .  T h u s  i t  w as  h o p e d  t o  a v o i d  a n y  e r r o r  
f r o m  d i g e s t i o n  l e u c o c y t o s i s .
I n  e a c h  c a s e  r e c o r d e d  i n  t h i s  p a p e r  i n  a d d i t i o n  
t o  t h e  o r d i n a r y  w h i t e  c o u n t  b y  m e a n s  o f  T h o m a - Z e i s s  
H a e m o c y t o m e t e r  a  d i f f e r e n t i a l  o f  4 0 0  c e l l s  w as  m a d e .  
T h i s  i s  t h e  r e a s o n  why m o s t  o f  t h e  c o u n t s  a l t h o u g h  
e x p r e s s e d  a s  p e r c e n t a g e s  a d d  u p  t o  9 9 . 9  o r  9 9 . 8 .
I n  o r d e r  t h a t  a  d i f f e r n e t i a l  c o u n t  may b e  o f  
a n y  u s e  i t  m u s t  b e  t a k e n  i n  c o n j u n c t i o n  w i t h  t h e  
t o t a l  w h i t e  c o u n t .  I n  a n y  i n d i v i d u a l  c a s e  o n e  c a n  
g e t  a  v e r y  g o o d  i d e a  f r o m  s i m p l y  l o o k i n g  a t  t h e  
f i g u r e s  b u t  w hen  o n e  com es  t o  c o m p a r e  o n e  ca .se w i t h  
a n o t h e r  a  p e r c e n t a g e  d i f f e r e n t i a l  c o u n t  i s  u s e l e s s .
The  o n l y  s a t i s f a c t o r y  m e t h o d  f o r  s t a t i s t i c a l  w o r k  i s  
t o  e x p r e s s  t h e  d i f f e r e n t i a l  c o u n t  i n  t e r m s  o f  t o t a l s  
p e r  c u b i c  m i l l i m e t r e .  U n t i l  o n e  b e c o m e s  a c c u s t o m e d  t o  
i t ,  t h i s  l o o k s  c l u m s y ,  b u t  I t  i s  t h e  o n l y  s c i e n t i f i c  
b a s i s  on  w h i c h  t o  make  c o m p a r i s o n s .
The f o l l o w i n g  a r e  t h e  r e s u l t s  o f  t h e  i n v e s t i g a ­
t i o n  o f  8 1  c a s e s t -
4r •
Lge. W h i t e s . P o l y m o r p h s .
L a r g e
L y m p h o c y t e s
S m a l l
Lym. Eosinp . B a s o p .
6 m t s 1 2 , 5 2 0 3088 8 0 7 8 0 7 4 380 4 1
- l y r 1 1 , 1 7 0 3420 680 6 8 8 7 171 13
y e a r s 1 2 , 9 1 0 3 7 5 3 8 7 8 7 9 2 9 245 26
y e a r s 1 0 , 9 2 0 4 2 9 0 7 0 4 56 5 8 233 35
y e a r s 1 1 , 2 6 0 5626 716 44 17 4 1 2 31
y e a r s 9 , 5 8 0 4 5 2 1 5 9 2 4 0 2 9 397 23
y e a r s 9 ,  340 5 2 4 9 . 6 7 2 3 0 5 5 317 30
F i g u r e s  r e p r e s e n t  t o t a l s  p e r  c .  m.
F o r  g r e a t e r  s i m p l i c i t y  t h e s e  f i g u r e s  h a v e  h e e n  p u t  in  
g r a p h i c  f o r m  on  a  c h a r t .
I t  w i l l  b e  s e e n  t h a t  t h e  t o t a l s  u n d e r  tw o  y e a r s  
c o i n c i d e  f a i r l y  a c c u r a t e l y  w i t h  t h o s e  g i v e n  b y  H u t c h i s o n ,  
a n d  a r e  a  l i t t l e  i n  e x c e s s  o f  G u l l a n d  a n d  G o o d a l l ' s .
F rom  tw o  y e a r s  o n w a r d s  t h e  t o t a l s  a r e  s o m e w h a t  i n  e x c e s s  o f  
G u l l a n d  G o o d a l l ’ s  p a r t l y  b e c a u s e  t h e y  a r e  a v e r a g e s  b e t w e e n  
a g e s  c h a r t e d  u n d e r  t h e  h i g h e r  f i g u r e .  F o r  e x a m p l e  a t  
"6  y e a r s "  t h e  c o u n t s  i n c l u d e  8 c h i l d r e n  u n d e r  f i v e  y e a r s  
o f  a g e .  T h i s  i s  u n f o r t u n a t e  b u t  i t  i s  t h e  o n l y  way t o  
d i v i d e  t h e  l i m i t e d  n u m b e r  o f  e x a m i n a t i o n s  w h i c h  w e r e  m a d e .
The c h i e f  p o i n t s  o f  I n t e r e s t  a r e  t h e  g r a d u a l  d e c l i n e  
o f  t h e  n u m b e r  o f  s m a l l  l y m p h o c y t e s  f r o m  8 0 7 4  p . c . r n .  a t  
6 m o n t h s  t o  3 0 5 5  p . c . m .  a t  12  y e a r s ,  a n d  t h e  r i s e  o f  t h e  
p o l y m o r p h s  f r o m  3088  a t  s i x  m o n t h s  t o  5 6 2 6  p . c . m .  a t  6 
y e a r s .  The l a r g e  l y m p h o c y t e s  a r e  f a i r l y  r e g u l a r  
t h r o u g h o u t /
s ■
t h r o u g h o u t , w h i l e  t h e  e o s i n o p h i l s  show n o  g r e a t  n o r  
r  e g u l  a r  d e v i  a t i  o n .
O u t  o f  8 1  c o u n t s  i . e .  3 8 , 4 0 0  c e l l s  o n l y  tw o  
n u c l e a t e d  r e d  c e l l s  w e r e  s e e n .  T h e s e  w e r e  b o t h  i n  
b a b i e s  o n e  e l e v e n  w e e k s  o l d  a n d  t h e  o t h e r  t h r e e  




^  *  <C r>
Name Age W h i t e s P o l y . L . L . S . L . E . B.
H . S •
g
565 1 7 , 4 0 0
2 7 . 7 \ 13 55 3 . 2
1 ri
4 , 8 1 9 2 , 2 6 2 9 , 5 7 0 556 174 p . 0 . n  .
R . A . 52 9 , 8 0 0 28 .7 4 . 2 6 5 . 2 1 . 7 1°
2 , 8 1 2 41 1 6 , 3 8 9 116 p . c . in.
J . F . 11 K O 9 , 2 0 0
' 1 3 . 7 8 . 5 7 6 . 5 1 . 2 fo One n u c l e a t e d  
r e d  p e r  4 0 0
1 2 0 2 7 8 2 7 , 0 3 8 110 p . c . m.




1 0 , 2 0 0 1 4 . 6 6 76 .3 3 7  One n u c l e a t e d  
r e d  p e r  400
1489 6 1 2 7 , 7 8 2 306 p . c . m •
A . L .
r7o
12
9 , 6 0 0 2 4 . 3 4 . 3 ^0 1 . 3 *
2 3 3 2 4 1 2 6 7 2 0 1 2 4 p . c . m .
a - P . 12 9 , 8 0 0 57 57 Q1 • .O 4 . 2 58 . 4 O• (■;.t
p
p  -
3 6 4 5 4 1 1 5 6 8 4 39 19 p . c . m .
K.T.
3
12 1 4 , 4 0 0 ■ 80 ~ 8 . 7 59 1 . 7 • 5 P  /0
4 3 2 0 1 2 5 2 8 4 9 6 2 4 4 72 p .  c .m.
B .D .
C - 
12 1 6 , 0 0 0 1 0 . 6 5 8 1 . 3 2 . 6 . 3 %
1696 80 0 1 3 , 0 0 8 4 16 48 p . c . m .
o T) *
p;
12 1 4 , 0 0 0 0 0 • 2 4 . 2 54 8 . 5 p/°
4648 588 7 5 6 0 1120 70 p . c . m .
F.G.
5
12 1 4 , 8 0 0 2 6 . 5 3 . 7 6 4 . 2 5 . 2 • 2 /
3 9 2 2 547 9 5 0 1 7 70 29 p . c . m .
8.
Name Age W h i t e s P o l y . L . L . S • L . E . B .
Ei. M. 1./z. 1 1 , 0 0 0 3 9 . 7 8 4 9 . 5 o r(. * U . 2 etP
4 3 6 0 8 8 0 5 4 5 0 27 2 22 p . c • m.
3 . 0 . 8/z 1 5 , 0 0 0 1 9 . 7 9 . 7 6 9 . 7 Cr •  kJ o• (Zj *
2955 1455 1 0 , 4 5 5 75 30 p . c .  ir i .
l i  A . 8rX 8 , 8 0 0 3 3 . 3
2930
1 . 3  
' 114




p  • c . m .
r . f . ?'Z 1 0 , 200 2 5 . 7 5 . 2 6 7 . 5 1 . 2 . 2 etp
26 21 ■ 530 6 8 8 5 1 22 20 p . c . m .
r p .
_u
/X. 9 , 8 0 0 47 1 0 . 2 3 9 . 5 r~7o . 2 et7°
4 6 0 6 999 . 3 8 7 1 2 9 4 19 p . c . m .
I m  • tx e , s o o 2 0 - 5 10 ' ■68.7 . 5 . 2 etP
1681 8 2 0 5 6 3 3 41 16 p . c - m .
l à . ///2. 1 2 , 0 0 0 4-9.5 • 
5940
3 . 7
4 4 4  *
4 6 . 5 
5 5 8 0
eiIe
p .  c .  m .
l i .
/ /




r-i 5 0 4 p  . c-. m .
. L . / 4 1 0 , 2 0 0 3 9 . 5 5 55 • 5 etP
*
4 0 2 9 510 5 6 1 0 51 p . c . m .
•  H . 4 1 9 , 4 0 0 r :O v J 2 . 5 56 6 . 2 .2- etP
3290 245 5 2 6 4 583 19 p . c . m .
c¡
ïïame Age V ft i i tes P o l  y. L .  L. S . L . E. B.












p . c . m .
G .M. / I 1 5 , 6 0 0 20








p . c . m •












p . c . m .
■




5 6 . 7





p . c . m .
çA • G • 
f c . B .
'/s.
/ . £/■z.
1 6 , 8 0 0  
1 0 , 6 0 0
2 0 . 2
3360
3 7 . 5  
3075
15
2 5 2 0
4
4 2 4
6 4 . 2  
1 iS  8 0 0
5 5 . 7











p . c . m .
t
p . c . m.




5 5 . 2  






p . c . m.
5 J . I . 1 2 , 0 0 0 4 1 . 5
4 9 8 0
7
8 4 0
4 9 . 2




]p « c • m •











p . c . m .
L . K . /_£/JZ 1 0 , 6 0 0 36 .7  
3 9 6 3  .
7
756
rr o n\J (Zi • f







p . c . m .
10-
Name Age ï ï î i i t e - s P o l y . L • E • S . L . E . B.
C . L . /Æ7/Ä 1 4 , 0 0 0 1 7 . 2 3 . 7 7 7 . 2 1 . 5 • 2 *
2408 518 !—
1 O Va 00 o co 210 28 p . c . m .
A .G . /Æ/A 1 4 . 8 0 0 3 4 . 5 4 . 7 6 0 . 2
o• (Zj . 2 *t7°
5086 675 8 9 0 9 on(Zj «•> op p • c • m •
R . B . P 1 0 , 0 0 0 4 5 . 2 9 . 5 4 4 . 2 . 7 . 2 i
4 5 2 0 950 4 4 2 0 70 20 p . c . m .
F • S • 2 1 1 , 8 0 0 3 1 . 7 6 . 2 60 2 ce1p
3740 7 3 1 7 0 0 0 236 p . c . m .
S . J . 2 1 0 , 0 0 0 58 • 7 1 0 . 2 2 7 . 5 o . 5 pP
5870 1020 2 7 5 0 300 50 p . c . m .
C • G • o 1 4 , 0 0 0 22 7 . 6
i§•CDCD 1 1 ' p  p
2800 1 0 6 4 9 5 6 2  ’ 140 140 p • c . m .
T . C . o 1 0 , 0 0 0 * 2 4 .2 9 . 2 6 1 . 5 4  • 2 , y p7°
2420 920 6 1 5 0 4 2 0 70 p . c - m .
1 G .A . o(Z 8 ,  200 3 8 . 2 6 . 2 5 4 . 2 1 . 2 PP
O *| 77 0kJ O 508 4 4 4 2 108 p . c . m .
\ S v ” . 2 1 1 , 4 0 0 4 2 . 5 <7. Oo • Cj 5 3 . 2 1 p7a
4 8 4 5 3 6 4 6 0 6 4 1 14 p . c . m .
» G • pjk 1 2 , 0 0 0 50 6 40 4 $
6000 7 20 4 8 0 0 480 p  • c . m .
11.
Name Age W h i t e s P o l y . L . L . S . L . E . B .




5 0 . 5




p • c . m .
J . f . rrO 1 0 , 0 0 0 5 5 . 5 2 . 5 4 0 . 2 ! .  7 ■ < 7°
5 5 5 0 250 4 0 2 0 170 p . c .  rn.
E . S . S i 1 5 , 2 0 0 5 6 . 5 or o(_ •' • Cj 3 7 . 5 2 . 7 ft7°
8 5 8 8 4 86 5 7 0 0 4 1 0 p . c . m .
R . G . 1 1 , 600 7 7 . 5 6 1 5 . 7 rt • ; f t>
8 0  80 696 1821 116 p  • c .  m .
! p *c> 4- 1 0 , 0 0 0 40 6 . 2 4 2 1 1 . 2 . 5 ft7°
4 0 0 0 6206 4 8 0 0 1120 50 p  . c . i n .
i  F - s - 4g- 1 4 , 8 0 0 5 1 . 2 4 4 2 . 2 2
*
• 5 i  '
7578 5 9 8 6246 296 79 p  • c . m.
: E • P  • 4fr 1 8 , 0 0 0 5 8 . 7 9 . 5 4 3 . 5 6 1 . 2 %
4 7 6 4 1140 5 2 7 0 7 2 0 144 p • c . m.
1 8 , 8 0 0 5 2 . 2 4 . 7 4-1.7 1 . 2 of/'•>
6 3 6 4 5 73 5 0 8 7 146 p .  c .  m .
| L . C . 5 7 , 8 0 0 5 2 . 7 1 4 . 5 50 2 . 2 • 5 ffJ°
4 1 1 0 1131 2 3 4 0 171 39 p . o . ni.
I f . j . c 1 2 , 6 0 0 5 4 . 7 4 4 0 . 5 • - 7 6?/>
6 8 9 2 5 6 4 5 1 0 3 88 p . c . m .
I j . b , 5 1 2 , 2 0 0 40 7 • 4 4 9 . 7 " • 6 . 2 /°
4 8 8 0 4 88 6 0 6 5 7 3 2 24 p • c.m*
Whites
5 , 6 0 0
1 0 , 8 0 0
1 4 , 6 0 0
10,000
8 , 2 0 0
1 0 , 6 0 0
1 0 , 2 0 0
1 0 , 0 0 0





4 6 4 4
60
8 7 6 0
40
4-000




5 7 . 2
6070




5 6 - 5
49 7 0
296
9 . 7  
1047
9 . 2  
1343
7 . 7  
770
6 . 2  
638
3 . 6  
295
1 2 . 2
1295




6 . 7  
590
S.L.
4 8 . 6  
2 7 2 1
4 3 . 5
4 6 9 8
3 6 9 3
4 8 . 5  
4-850
3 6 . 7  
5 8 9 0
5 1 . 3
4-200
2 6 . 7
2 8 3 0
48
4 9 0 0
3 8 . 6  




2 . 3 . 3 4/e
128 16 p • c .m •
3 . 7 ö?/°.
399
5 • 5
p • c •m •
*
7 30 73 p  • c .m •
3 . 2 . 5 t  -
320 50 p  . C .BI .
2 . 7 . 2 ¿i7°
286 21 p .  c .m
5 of7°
4 1 0 p . c .  ni *
3 . 7 <7°
518 7 4 p . c .m .
1 2 . 7 of7°
1285 p . c .m .
1 of/ J
100 p .  c .m .
2 . 2 • 5 of7°
193 4 4
____
















Name A g e
E . B .
C .B .
H.L .
A . A .
TM 7.
C . F .














9 , 4 0 0
9 , 6 0 0
1 1 , 4 0 0
9 , 4 0 0
5 , 200
8 , 0 0 0
6,800
9,400
P o l y ,
6 4
79 5 0
6 6 . 7
9500
44  .6 
4 8 0 0
4-8
4 6 0 0
6 0 . 2
6 8 6 0
4-9 • 5 
4 7 5 0
46
2390
6 5 . 5
5075
60
4 0 8 0
7 1 . 3
6700
L . L .

















S . L .




4 1 0 0
44
4220
3 0 . 5  
3 4 8 0
3 8 . 5  
3620
4 1 . 6  
2160
07  # o  
2 1 6 9
25 .7  
1750
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C . 71 .
c .m •
R. S F E R E N C  E  S .
S a h l i  ’’D i a g n o s t i c  M e t h o d s "  p .  7 9 7 .  p.. 7 8 9 .
H u t c h i s o n  ' " L e c t u r e s  o n  D i s e a s e s  o f  C h i l d r e n "  p .  319  
Da C o s t a  " C l i n i c a l  H a e m a t o l o g y "
G u l l a n d  a n d  G o o d a l l . " B l o o d . "  p .  73  -  7 4 .
15.
1
BLOOD IB VHOOPIN S COUGH-__
.The a c c o u n t s  g i v e n  i n  v a r i o u s  t e x t  b o o k s  o n  t h e  
e x a m i n a t i o n  o f  t h e  b l o o d  v a r y  t o  a  v e r y  m a r k e d  d e g r e e  
i n  t h i s  s u b j e c t .  A l l  a r e  a g r e e d  o n  o n e  p o i n t ,  n a m e l y  
t h a t  t h e r e  i s  u s u a l l y  a n  i n c r e a s e  i n  t h e  w h i t e  c e l l s .  
The  a v e r a g e  c o u n t  o f  c o u r s e  v a r i e s .  S a h l i  p u t s  i t  a t  
b e t w e e n  1 5 , 0 0 0  a n d  5 0 , 0 0 0  p e r  c u b i c  m i l l i m e t r e ,  B a r a c h  
a t  t h e  o u t s e t  f i n d s  a n  a v e r a g e  o f  1 7 , 0 0 0  t o  1 8 , 0 0 0  
p e r  c u b i c  m i l l i m e t r e .  The o r i g i n a l  i n v e s t i g a t o r s  
F r o h l i c h  a n d  I / i e u n i e r  f o u n d  a n  a v e r a g e  o f  O'7 , 8 0 0  i n  
SO c a s e s .  De A r n ic i s  a n d  P a c e h i o n i  i n  c o r r o b o r a t i n g  
t h i s  o b s e r v a t i o n  c o n s i d e r  t h a t  t h e  i n c r e a s e  i s  s o m e ­
w h a t  l e s s ,  h a v i n g  f o u n d  a n  a v e r a g e  c o u n t  o f  1 7 , 9 4 3  
f o r  t h e i r  c a s e s .  W a n s t a l l  i n  15 c a s e s ,  a n d  S t e n g e l  
a n d  W h i t e  i n  f o u r  o b t a i n e d  e v e n  l o w e r  l e u c o c y t e  
v a l u e s  ( n o  i n c r e a s e  b e i n g  n o t e d  i n  many i n s t a n c e s ) .  
C r o m b i e  i n  t h e  c a t a r r h a l  s t a g e  h a d  a n  a v e r a g e  o f  
2 0 , 2 3 7  p . c . m .
W i t h  r e g a r d  t o  t h e  d i f f e r e n t i a l  c o u n t  t h e r e  i s  a  
d i f f e r e n c e  o f  o p i n i o n .  S a h l i  w r i t i n g  o n  t h i s  p o i n t  
s a y s  " P e r t u s s i s  l e a d s  t o  a n  i n c r e a s e  o f  t h e  l y m p h o ­
c y t e s ,  a n d  t o  a  l e s s  m a r k e d  d e g r e e ,  a l s o  t o  a n  i n c r e a s e  
o f  p o l y m o r p h o n u c l e a r  l e u c o c y t e s . "  B a r a c h  f i n d s  a n  
i n c r e a s e  i n  a l l  f o r m s  a t  t h e  o u t s e t ,  t h e n  a  s m a l l  
l y m p h o c y t o s i s  ( 5 1 ^ )  a n d  a  l e s s  m a r k e d  i n c r e a s e  i n  t h e  
n u m b e r  o f  l a r g e  l y m p h o c y t e s -  b i l o b e d  s m a l l  
1 y m p h o c y t  e s /
l y m p h o c y t e s  a n d  d e g e n e r a t e d  l a r g e  m o n o n u c l e a r s  a r e  
f r e q u e n t l y  s e e n .  L a t e r  t h e r e  i s  a  g r a d u a l  d e c r e a s e  
i n  l e u k o c y t o s i s  a n d  a  r e t u r n  t o  t h e  n o r m a l  
d i f f e r e n t i a l  c o u n t ,  e x c e p t  f o r  a  s l i g h t  e o s i n o p h i l i a  
(5/o) w h i c h  may p e r s i s t  f o r  m o n t h s . On t h e  o t h e r  h a n d  
we f i n d  Da C o s t a  w r i t i n g  " L y m p h o c y t o s i s ,  g e n e r a l l y  
r e l a t i v e ,  h u t  s o m e t i m e s  a b s o l u t e ,  i s  a  c h a r a c t e r i s t i c  
f i n d i n g  i n  w h o o p i n g  c o u g h .  As a  c o n s e q u e n c e  -o f  t h i s  
c h a n g e  t h e r e  i s  a  c o i n c i d e n t  d i m i n u t i o n  i n  p o l y n u c l e a r  
n e u t r o p h i l s  a n d  e o s i n o p h i l s .  I n  A l l b u t t  i t  i s  s t a t e d  
t h a t  d u r i n g  t h e  p a r o x y s m a l  s t a g e  t h e r e  I s  a  h i g h  
p e r c e n t a g e  o f  l a r g e  L y m p h o c y t e s .  Crombie.  who s l u m p s  
l a r g e  a n d  s m a l l  l y m p h o c y t e s  t o g e t h e r  f i n d s  a n  i n c r e a s e  
o f  l y m p h o c y t e s ,  u s u a l l y  a b o u t  d o u b l e  t h e  n u m b e r  o f  
p o l y m o r p h s  p r e s e n t .
The w r i t e r  h a s  e x a m i n e d  t h i r t y - t w o  c a s e s .  T h e s e  
c h i l d r e n  w e r e  s e e n  a t  t h e  O u t  P a t i e n t  D e p a r t m e n t  o f
J
t h e  P a d d i n g t o n  G r e e n  C h i l d r e n ' s  H o s p i t a l  on  S a t u r d a y  
a f t e r n o o n s  o n l y .  I n  v i e w  o f  t h i s  f a c t ,  tw o  d i f f i c u l t i e s  
w e r e  m e t .  F i r s t l y , t h a t  o n e  s e l d o m  s aw  a  c a s e  o f  
w h o o p i n g  c o u g h  b e f o r e  t h e  w hoop  h a d  d e v e l o p e d ,  u n l e s s  
t h e  c h i l d  was  a  m em ber  o f  a  f a m i l y  a l r e a d y  a t t e n d i n g  
w i t h  w h o o p i n g  c o u g h ;  a n d  s e c o n d l y , a s  t h e r e  w a s  n o  
i n f e c t i o u s  b l o c k  i n  t h e  H o s p i t a l  n o n e  o f  t h e  c o m p l i c a ­
t e d  c a s e s  w i t h  p n e u m o n i a  c o u l d  b e  a d m i t t e d  f o r  
o b s e r v a t i o n /
3 .
The c a s e s  i n  w h i c h  t h e  b l o o d  w as  e x a m i n e d  w e r e  
c h o s e n  w i t h  a  v i e w  t o  k e e p i n g  t h e m  u n d e r  o b s e r v a t i o n  
f r o m  t h e  e a r l i e s t  p o s s i b l e  d a t e  a n d  t h e n  e x a m i n i n g  
o n c e  a  w eek  o r  l a t t e r l y  o i i ce  a  f o r t n i g h t .
The f o l l o w i n g  a r e  t h e  c l i n i c a l  f a c t s  a n d  b l o o d  
e x a m i n a t i o n s .  I n  e a c h  c a s e  4 0 0  c e l l o  w e r e  c o u n t e d  
f o r  e v e r y  d i f f e r e n t i a l  c o u n t .
observation.
Date Laurie Lee Aet. 7 wks
1 7 : 2 : 1 2 C o u g h :  o n e  m o n t h .  No.  w h o o p -  C h o k e s  
w i t h  c o u g h .  S o m e t i m e s  v o m i t s .
A v e r y  f a t  b a h y . S i g n s  o f  B r o n c h i t i s  
a l l  o v e r  b o t h  l u n g s .
B l o o d . W h i t e s  2 9 , 6 0 0  p . c . m .
(w eek  4 )
P . 30 . 4  fi = 9 0 5 0
i _ J  • J  J  * 4 1185
S . L . 6 4 .8 1 9 2 0 0
E . .8 237
. m .
2 4 : 2 : 1 2 H as  b e e n  c o u g h i n g  u p  b l o o d .  S w e a t s  a  
g r e a t  d e a l .  B r o n c h i t i s  much w o r s e -  L o o k s  
v e r y  i l l .
S u b s e q u e n t l y  d e v e l o p e d  b r o n c h o p n e u m o n i a  
a n d  d i e d :  1 : 3 : 1 2 .
5.
D a t e A r t h u r  Dodd Aet.  / £
20 ; 1 : IS
2 7 : 1 : 1 2
(w eek  2)
3 : 2 : 1 2
1 0 : 2 : 1 2
(w eek  4 )
1-7 : 2 : 1 2
( w e e k  5 )
Cough  3 d a y s ,  
w h o o p .
W o r s e  a t  n i g h t .  No
S t i l l  n o  whoop V e r y  b a d a t  n i g h t
B l o o d  W h i t e s 2 0 . 4 0 0
P . ?Ar. = 4 9 0 0  p . c
L . L 5.5 = 1120
S . L . 6 5 . 7 1 3 4 2 0
E . 4.5 920
B. . 2 48
H as  b e g u n  t o  w h o o p .
S t i l l  w h o o p i n g •
B l o o d .  W. 1 4 , 6 0 0
P . 17% = 2 4 8 0  p .
Xj « b  • 4 . 7 686
S . L . 7 3 . 2 1 0 7 0 0
E. 5 7 3 0
P a r o x y s m s  s t i l l  c o n t i n u i n g .
B l o o d .  IT. 1 7 , 8 0 0  p . c . ffi .
P . 33 % = 4 2 2 5  p .
L . L . 2 . 7 346
S . L . 56 7 1 6 0
E . 7 . 7 986
B. . 5 6 4
G •
D a t e
1 0 : 2 : I S
G l a d y s  C o r d e r A e t  2 y e a r s
C ough  o n e  w e e k .  Whoop a t  n i g h t .  V o m i t s
j e v e r y t h i n g .
;B l o o d .
(w eek  l )
w. 3 2 , 0 0 0
p . 2 2 . 7 ^  = 7 3 2 0
L . L . 4 1 2 9 0
S . L . 7 1 . 2  :19900
E . 1 . 5 4 8 4
B. . 5 161
1 7 : 2 ; 1 2  
2 4 : 2 : 1 2 !
S t i l l  s e v e r e  c o u g h .  V o m i t i n g  a s  b e f o r e  
Cough  i l l  s t a t u  q u o .  V o m i t s  e v e r y t h i n g .
B l o o d
( i r e e k '  :S-}
2 : 3 : 1 2  
9 : 3 : 1 2
[ w e e k  5 )
w. 2 6 , 4 0 0
P . 2 3 . 7% = 6 2 5 0
L • i_j • 2 . 5 6 5 9
O TKJ *  -_J ® 7 2 . 5 1 9 1 0 0
E. 1 . 2 316
C o u g h i n g  u p  b l o o d .  C ough  m o r e  s e v e r e .  
L e s s  v o m i t i n g .  C ough  b e t t e r .
B l o o d w. 1 1 , 4 0 0
P . II
\vtCM•OSÎ* 4 5 9 0
L . L .  ■ 3 . 2 3^6
S . L . 5 4 . 2 6 1 9 0
E . 2 . 2 251
7.
D a t e
1 7 : 2 : 1 2
/ O ^V ¿J
2 : 3 : 1 2
2 3 : 3 : 1 2
James Huggin Aet. 3 y.
C ough  tw o  w e e k s .  Whoop o n e  w e e k .  
V o m i t s  e v e r y  t i m e .
W. 1 4 , 2 0 0 p . c . m .
p . 3 4 . 2% = 4 8 S 0  p . c . m
L . j_.. 11.7 1 6 6 0
S . L . 4 4 6 2 5 0
E. 9.7 ■ 1378
B. . 2 2 8
No- w h o o p .  C ough  b e t t e r .  
Whoop r e  t u r n e d .
J____
3 .
D a t e C h a r l e s  B e a u m o n t  A e t .  4 y .
H as  h a d  c o u g h t e n  d a y s .  No w h o o p ,  110
v o m i t i n g •
1 6 : 3 : 1 2 B l o o d  W. 18 ,4-00  p . c . m .
P . 36 • B/'o = 6 7 2 0  p . c . m .
L . L  • 5 . 2  9 60
(w eek  2) S . L . 5 3 . 7  9900
E . 4 . 2  7 7 4
B. -2  36
5 0 :3  s 12 Much b e t t e r  a s r e g a r d s  c o u g h .  H as
d e v e l o p e d  a n  i n t e r n a l  s t a b i s m u s .
B l o o d  W. 1 4 , 0 0 0  p . c . m .
P . 36 • 7/0 = 5 0 4 0  p . c . m .
(week 4 ) L . L . 4 . 2  5 8 7
S . L . 5 6 . 2  7 8 7 0
E . 2 . 7  378
2 0 : 4 : 1 2 S t a b i s m u s  a s  b e f o r e  . C ough  b e t t e r
B l o o d  W. 8 , 4 0 0
P . 35.370  = 2 8 0 0  p . c . m .
(week 7 ) L . L . 9 . 3  7 8 2
S . .L . 5 3 . 6  4 5 0 0
E . 3 . 6  3 20
• *
p .
D a t e L i l y  D i b b l e  A e t .  4  y .
^ . 0 . 1 0 H as  h a d  c o u g h f o r  f o r t n i g h t .  Whooped
f i r s t  tw o  d a y s  a g o Cough  w o r s e  a t  n i g h t .
No v o m i t i n g .
B l o o d  W. 2 5 , 4 0 0  p . c . m .
P . 50$  = 12700  p . c . m .
L • L • 4 . 2  1070
(w eek  2) S . L . 4 5 . 5  11580
E. 0 0
B . 2 50
1 0 : 2 : 1 2 Gough l e s s .  S t i l l w h o o p s .
1 7 : 2 : 1 2 Much b e t t e r .  No v o m i t i n g .
2 4 : 2 : 12 Ho w hoop .  V e r y  l i t t l e  c o u g h .
B l o o d .  W. 1 3 , 4 0 0  p . c . m .
P . 62/o =  8 3 3 0  p . c . m .
L-L • 5 - 5  738
( w eek  5 ) S . L . 28 3760
E-V 3 . 2  430
B. 1 . 2  161
9 : 3 : 1 2 O n ly  h a s  o c c a s i o n a l  c o u g h .
B l o o d .  V. 1 0 , 0 0 0  p . c . m .
P. 5 6 . 5 $  =  5990  p . c . m .
L . L . 5 . 2  552
(w eek  7) S . L . 3 6 . 7  3880
E. 1 . 2  127
1 3 : 4 : 1 2
B.
Q u i t e  w e l l .
. 2  26
10 .
D a t e F l o r e n c e  T a y l o r  A e t .  4 .
1 3 : 1 : 1 2 Has  h a d  c o u g h two w e e k s .  Whoop b e g a n
t h r e e  d a y s  a g o .
B l o o d .  W. 1 2 , 0 0 0  p . c . m .
P . 3 0 . 7 #  = 3680
(week 2) L . L . 8 . 7  384
S . L . 6 3 . 2  7580
E. 3 . 2  384
2 0 : 1 : 1 0 B o t h  c o u g h  a n d whoop m ore  s e v e r e .  No
v o m i t i n g •
B l o o d  W. 8 3 , 6 0 0
P . 1 8 . 2 #  = 4 3 0 0  p . c . m .
L . L . 1 236
w eek  3) S . L . 79 18650
E. 1 . 2  281
B-. , 5  118
2 7 : 1 : 1 2 P a r o x y s m s  l e s s s e v e r e .
3 : 2 : 1 2 Cough a s  b e f o r e ,  b u t  v o m i t s  now.
B l o o d .  ¥ • 1 7 , 0 0 0  p . c . m .
P . 2 3 . 7 #  = 4 0 4 0  p . c . m .
L . L . 5 . 5  937
(w eek  5 ) S . L . 7 0 . 2  11920
E. .5  85
1 0 : 2 : 1 2 Cough  a n d  v o m i t i n g l e s s .  L o o k s  w e l l .
1 7 : 2 : 1 2 Much b e t t e r .  O c c a s i o n a l  whoop .
P . T . O .
11.
B l o o d w. 1 2 , 0 0 0 p . c . m .
P . 4 4 . 2 = 5300
(we ek  7 ) L . L . 2 . 2 264
S . L . 5 2 . 2 6260
E. 1 . 3 156
9 S 3 i 12 Cough a s b e f o r e • O c c a s i o n a l w h o o p .
B l o o d . w. 7 , 2 0 0 p . c . m .
P . 3 3 . 2 = 2390 p . c . m
(w e e k  10 ) L . L . ¡3 216
S • L 60 4320
1 ' to E. • 3 . 7 267
Date G e o r g e  B l a k e
1 2 .
A e t .  4 .
5 0 : 1 2 : 1 1 Has  h a d  a  c o u g h  f i v e  w e e k s .  B eg an  t o
(w eek  5 )
6 : 1 : 1 2
1 3 : l i  12  
2 0 : 1 : 1 2  
1 7 : 2 : 1 2
(w eek  6 )
(w eek  11)
whoop  a  w eek  a g o .
B l o o d  17. 1 1 , 0 0 0  p . c . m .
P . 3 3 . 7  = 3710 p . c . m
L . L . 9 . 7 1070
S . L . 5 0 . 2 5 5 2 5
E. 6 . 2 662
Cough e a s i e r W hooping  l e s s •
B l o o d  W. 9 , 8 0 0  p . c .m .
P . 58 .4/3 = 5720  p . c . m .
L . L . 2 . 4 235
S . L . 3 4 . 8 3401
E. 4-. 4 4 32
Has  n o  whoop now.
L o o k i n g  much b e t t e r .
No c o u g h ,  No whoop .
B l o o d  W. 6 , 8 0 0  p - c .m.
P . 2 0 . 2;K = 4 7 8 0  p . c . m .
L . L . 6 . 5 4-42
S . L . 22 1495
E. 1 68
9:3:12 P e r f e c t l y  w e l l .
9 : 1 2 : 1 1
D a t e
(week 3)
1 6 : 1 2 : 1 1
2 3 : 1 2 : 1 1
Has  h a d  a  c o u g h  f o r  t h r e e  w e e k s .  Has 
j u s t  b e g u n  t o  w hoop .  No v o m i t i n g .
B l o o d  W h i t e s  1 7 , 0 0 0  p e r  c . m .
P .  4 3 - 2 ^  = 7350  p . c . m .
L . L .  7 . 2  1226
S . L .  4 8 . 2  8 2 1 0
E.  1 . 2  204
H as  h a d  s l i g h t  e p i s t a x i s .
C h e s t  shew s  s i g n s  o f  s l i g h t  b r o n c h i t i s .
Cough much b e t t e r .  Whoops o c c a s i o n a l l y  
a n d  h a s  h a d  m ore  e p i s t a x i s .
13.
Alfred Webster Aet. 4 y.
14.
D a t e
2 7 ï l : 1 2
1
(yreek 5)  i 
*
3:2:12
1 0 : 2 : 1 2
1 7 : 2 : 1 2
L6 f 3 :12 
5 0 : 5 : 1 2
Ida Gibbon Aet. 4i y.
Has  h a d  c o u g h  t h r e e  w e e k s  a n d  w hooped  
o n e  w e e k .  V o m i t s  o c c a s i o n a l l y .
B l o o d V I . 1 2 , 0 0 0 p . c . m .
P. 39,7'  =  4600  p . c . m
L . L . 5 600
S . L . 55 6600
E. 1 120
Cough a n d  v o m i t i n g w o r s e . V e r y  s l i g h t
b r o n c h i t i s p r e s e n t .
Cough i m p r o v i n g • V o m i t s o c c a s i o n a l l y .
Cough b e t t e r  . No v o m i t i n g .  
V e r y  much b e t t e r .
Q u i t e  w e l l .
D a t e F l o r e n c e  H u n t
1 5 -
A a t . * A
1 6 : 3 : 1 2  Cough b e g a n  t h r e e  w e e k s  a g o -  Whooped
f o r  f i r s t  t i m e  y e s t e r d a y . -  Does  n o t  v o m i t .
B l o o d  W h i t e s 1 6 , 2 0 0  p . c . m .
p . 37)^ = 5000  p . c
L . L . 5 . 5  894
(w eek  3)
S . L . 5 6 - 5  0150
E. 1  102
3 0 : 3 : 1 2 Has  d e v e l o p e d  a s u b  c on j u n c t  i v a i
h a e m o r r h a g e .  Cough i s  l e s s  f r e q u e n t  a n d
p a r o x y s m s  l e s s  s e v e r e .  W orse  a t  n i g h t .
V o m i t s  now a f t e r  c o u g h i n g .
B l o o d  W. 1 1 , 2 0 0  p . c . m .
P . 5 0 . 5 ^  = 5650  p . c .
w eek  5 ) L . L . 5 . 7  639
S . L . 4 3 . 5  4075
E. O OO*  • {_) /O 40
1 3 : 4 : 1 2 D oes  n o t  c o u g h d u r i n g  d a y ;  b u t  s t i l l
c o u g h s  a t  n i g h t .  No v o m i t i n g  now.
16-
Date
16 i 3 : 1 2
w eek  3)
2 3 : 3 : 1 2
3 0 : 3 : 1 2
(w eek  5)
H e r b e r t  Toms Aet. 5 y
Has h a d  a  c o u g h  t h r e e  w e e k s .  Whoop 
b e g a n  t h r e e  d a y s  a g o -  Has  v o m i t e d  a f t e r  
c o u g h i n g  f o r  two w e e k s .
B l o o d  W.
P .
L . L .
S . L .
E.
1 0 , 4 0 0  p . c . m .  
4 6 . 7  = 4850  
6 624
4 4 . 5  4620
2 . 7  221
O nly  c o u g h s  a f t e r  m e a l s  w h i c h  i n d u c e s  
v o m i t i n g •
Much b e t t e r






1 1 , 2 0 0  p . c . m .
55/0 = 6150  p . c . m  
5 . 2  5 82
36 4025
3*2  358
. 2  22
H as  o n l y  v e r y  s l i g h t  c o u g h .  Ho whoop 
Ho v o m i t i n e .
1 7 .
D a t e Emma L e e A e t .  5 y .
I
1 0 : 9 : 1 2  ; B e g a n  t o  c o u g h  a  w eek  a g o . i /h o o p ed
f i r s t  two d a y s  a g o . V o m i t s  a f t e r  e v e r y
c o u g h •
B l o o d  W. 4 1 , 0 0 0  p . c . ra .
P . 4 5 . 2/a = 18950  p . c . m .
(w eek  1) L - L . 3 . 2 1340
S . L . 51 21400
! E. .5 209
1 7 : 2 : 1 2 C o u g h in g  l e s s .
2 4 : 2 : 1 2 Much b e t t e r .  S t i l l  whoops Ho v o n i t i n g .
B l o o d  W. 2 5 , 0 0 0 p . c . m .
P . 5 7 . 5 ^ = 14400  p . c . m .
L . L * 6 1500
toCDCD£ S . L . 3 4 . 5 8650
E. 1 . 5 376
B. .5 125
2 : 3 : 1 2 I m p r o v i n g •
1 6 * 3 : 1 2 Cough  a n d  whoop 
• B lo o d  W.
s t i l l  p e r s  
1 4 , 2 0 0
i s t i n g .
P . 6 9 . 2 = 9050  p . c . m .
(w eek  6 ) L . L . 7 . 5 1064
S . L . 19 2690
■E. 4 569
B. . 2 28
3 0 : 3 : 1 2 S t i l l  i m p r o v i n g  
a t t a c k s .
Has  o c c a s i o n a l
______ ____
18.
Date L ucy  P e a r c e  A e t .  5 y
“ . .... :
LO:2 : 1 2 B e g a n  t o  c o u g h  tw o  w e e k s  a g o .  Whoop
a t  n i g h t  f o r  l a s t f e w  d a y s .  V o m i t s
o c c a s i o n a l l y .
B l o o d  W. 1 8 , 0 0 0  p . c . m .
P . 3 3 . 7 $  = SOSO p
'w eek  2) L . L . 3 . 2  570
S . L . 6 1 . 7  11120
E. 1 . 2  216
1 7 : 2 : 1 2 V o m i t s  m ore  f r e q u e n t l y  now.
2 4 : 2 : 1 2 Cough  a n d  v o m i t i n g l e s s .
B l o o d  W. 1 4 , 0 0 0  p . c . m .
P . 38•  2/a = 4 7 7 5  p . c .m -
(w eek  4 ) L . L . 2 296
S . L . 6 4 - 2  9502
E. 1 . 5  222
9 : 3 : 1 ? Cough  much l e s s . V o m i t s  o c c a s i o n a l l y .
B l o o d  W. 11,-000 p . c . m .
P . 4 5 $  -  4 9 5 0  p . c . m
(w eek  6 ) L*L* 4 . 7  517
S . L . 4 7 . 5  5230
E. 2 . 7  297
2 3 : 5 : 1 2 Cough  a l m o s t  g o n e -  
o c c a s i o n a l l y .
No v o m i t i n g .  ?ihoops
B l o o d  W. 9 , 0 0 0  p . c . m .
P . 4 1 . 2 $  = 4 0 6 0  p . c . m
L .L . 5 . 7  557
(w eek  8 )  
13 :4 : ] r
S . L .
E.
Ls n,ow quite w e l l
50 4090  
3 294
D a t e
2 0 : 1 : 1 2
' E r n e s t  P e r k i n s
19.
A e t • 5 y
B e g a n  t o  c o u g h  a  f o r t n i g h t  ago* YJhooped 
o n c e  l a s t  w e e k .  V o m i t s  a f t e r  c o u g h i n g .
B l o o d  W. 2 2 , 4 0 0  p . c . m .
P . 3 1 . 7 $  = 7 1 0 0  p . c
w eek  2) L . L . 8 . 7  1950
S . L . 5 7 . 2  12,800
E. 2 44-8
B. . 2  48
op • "1 o pf ̂j / * * -I_ fZj T h e r e  i s  n o  v o m i t i n g now.  GoTigh i s  e a s i e r .
H as  h a d  an  a t t a c k  o f e p i s t a x i s .
B l o o d  W. 1 0 , 0 0 0  p . c . m .
P . 3 7 ,5/a = 2980  p . c . m
L . L . 6 636
week 3) S . L . 4 9 . 2  5290
E. 7 743
B. . 2 21
1 0 : 2 : 1 2 Much b e t t e r .
2 4 : 2 : 1 2 Ho w h o o p .
9 : 3 : 1 2 S l i g h t  c o u g h .
B l o o d  ¥ • 1 0 , 8 0 0  p . c . m .
P . 5 4 . 7 $  = 5910  p . c . m .
( we ek  9) L . L . 5 . 7  616
S . L . 3 5 . 2  3800
E. 4 . 2  455
3 0 : 3 : 1 2  Q u i t e  w e l l .
B l o o d  W.
(week 12
S . L .
E.
, 8 0 0  p . c .m .
3 0 . 2 $  = 3260
4 . 7 507
6 0 . 3 6 5 0 2
4 . 7 507
I
2 7 : 1 : 1 2  ; 
3 : 2 : 1 2
D a t e
1 3 : 1 : 1 2
(w eek 3)
Cough  b e g a n  on 2 6 : 1 2 : 1 1  i . e .  t h r e e  w e e k s
20 •
Nellie Peddison Aet. 5.
(w eek  6 )
1 0 : 2 : 1 2
1 7 : 2 : 1 2
(w eek  8 )
:0 : 3 :1 8
a g o .  Whooped f i r s t  n i n e  d a y s  a g o .  Has  n o t  
v o m i t e d .
B l o o d  Tihi t e s 1 0 , 4 0 0  p . c . m .
P . 3 8 . 7 $  = 4020  p . c . m
L . L . 4 . 7  480
'  S . L . 5 4 . 7  5690
E. 1 . 7  176
C o u g h i h g  l e s s .  Vomi t s o c c a s i o n a l l y •
Cough  much l e s s  f r e q u e n t .  S l i g h t  I l a e m o p t o s i s
B l o o d  W. 1 3 , 6 0 0  p . c . m .
P . 50.2/& = 0 0 5 0  p.<
L . L . 6 816
S . L . 3 3 . 7  4590
E. 1 136
Cough v e r y  o c c a s i o n a l . Whoops o c c a s i o n a l l y .
H a r d l y  c o u g h s  a t  a l l . No w hoop .
B l o o d .  W. 1 3 , 0 0 0  p . c . m .
P . 5 5 . 7  = 7250
L . L . 4 . 5  585
S . L . 3 0 . 7  5040
E. 1 130
Q u i t e  w e l l .
2 1 .
D a t e F r a n k  Dodd A e t .  5 y .
6 : 1 : 1 2 B e g a n  t o  c o u g h  tw o  w e e k s  a g o -  Whooped f i r s t
t h r e e  d a y s  a g o .  No v o m i t i n g .
B l o o d  f . 1 1 , 2 0 0  p . c . r a .
P . 4-4.3 fj = 4 0 6 0 p . c . n
[week 2) L - L . 6 . 3  705
S . L . 47  5260
E. 2 • 3  257
1 3 : 1 : 1 2 S t i l l  w h o o p s .  Cough l e s s  f r e q u e n t .
2 0 : 1 : 1 2 S t i l l  c o u g h i n g .  No w h o o p •
B l o o d  ¥ . 0 , 8 0 0  p . c . m .
P . 4 3 . 5f> = 3820  p . c . m .
[week 4 ) L . L . 8 ■ 7 0 4
S.L. 4 2 . 7  3750
E. 5 . 5  4 83
\ B. . 2  17
2 7 : 1 : 1 2 Whoop h a s  r e t u r n e d  s l i g h t l y .
3 : 2 : 1 2 O c c a s i o n a l  c o u g h  a n d  whoop  w i t h  v o m i t i n g .
B l o o d  W. 5 , 4 0 0  p . c . m .
P . 49,"' = 2640  p . c . m .
L . L . 7 . 7  415
[week 6 ) S.  L . 3 7 . 7  2040
E. 4 . 7  254
B. . 2  10
1 0 : 2 : 1 2 O n ly  w hooped  o n c e  t h i s  w e e k .
1 7 : 2 : 1 2 Much b e t t e r .
17 :2 :152
B l o o d
(w eek  8 )




S . L .
E.
B.
,800 p. c . m.
61 .2%  = 4160 p.c.ffi.




24:2:12 Quite w e l l .
D a t e F r e d  M i l l s  A e t .  5 y .
3 0 : 1 2 : 1 1 B e g a n  t o  c o u g h  tw o w e e k s  a g o .  J /h oop  f o r  a
w e e k .  H a e r a o p t o s i s o c c a s i o n a l l y ,  ho
v o m i t i n g .
B l o o d  W. 1 7 , 4 0 0  p . c •m•
P . 4 4 /  = 7 6 6 0  p . c . m .
[week 2) L . L . 4 . 5  785
S . L . 4 8 . 7  8 5 0 0
E. 2 . 7  470
6 : 1 : 1 2 S t i l l  b r i n g s  u p  b l o o d  b u t  n o t  s o  o f t e n .  
Cough e a s i e r .  S t i l l  w h o o p s .
B l o o d  w. 1 8 ,4 0 0 '  p . c . m .
P . 5 0 . 7 /  = 9 3 5 0  p . c . m .
(w eek  o) B . n . 2 . 7  496
S . L . 4 5 . 5  8 3 9 0
E . 1 1 8 4
1 3 : 1 : 1 2 Symptoms a s  b e f o r e b u t  l e s s  s e v e r e .
2 0 : 1 : 1 2 I n  s t a t u  q u o .
B l o o d  W* 9 , 2 0 0  p . c . m .
P . 5 6 . 2 /  = 5 1 6 0  p . c . m .
(w eek  5 ) L . L . 5 . 7  5 25
S . L . 3 2 . 5  2995
E. 5 . 5  505
2 7 : 1 : 1 2 Symptoms l e s s  m a r k e d .




( w e e k  7 )
W.
• P .  
L . L .  
S . L .
' E .
1 4 , 4 0 0  p . c . i n .
6 5y=  9 1 0 0  p . c . m .  
7 . 2  1035
24  3460
5 . 7  8 2 1
1 7 : 2 : 1 2  H a s  b e e n  w o r s e  l a s t  tw o  d a y s  
B l o o d
( w e e k  9 )  ¡
w. 1 2 , 8 0 0  p . c . m .
p . 7 0 . 2 ^  = 9 0 0 0
L . L . 6 .5 8 3 4
S . L . 1 7 . 7 2 2 6 0
E . 4 . 7 6 0 2
B. .7 89
9 : 3 : 1 2  Q u i t e  w e l l -  
B l o o d
(w e e k  1 8 )
W.
P .
L - L .
S . L .
E.
1 0 , 0 0 0  p . c . r n .
57fi = 6 0 5 0  p . c . m .
8 . 2  8 7 1
2 7 . 7  2 9 4 0
7 7 4 3 '
25-
D a t e E v a  R i n g A e t .  5 y .
9 : 1 2 : 1 1 C o u g h  b e g a n  f o u r  w e e k s a g o  f o l l o w e d  by
w h o o p  t h r e e  w e e k s  l a t e r .  C h i l d  v o m i t s  a f t e r
n e a r l y  e v e r y  c o u g h .
f l o o d  T / h i t e s 2 1 , 8 0 0  p e r  c . m .
P . 3 2 . 3/a =  7 0 5 0  p .  c . m .
( w e e k  4 ) L . L . 1 2 . 6  2740
S . L . 5 4 . 6  1 1 900
T ?H i  • - .  3 65
1 6 : 1 2 : 1 1 Cough, i s  now l e s s  f r e q u e n t .
B l o o d  W. 1 2 , 0 0 0  p . c . m .
-
P . 4 3 . 3 ^  =  5 2 1 0  p . c . m .
( w e e k  5 ) L - L . 4 . 6  5 5 3
S . L . 5 1 . 3  ' 6 1 6 0
T P
.. Li *  ■ . 6  72
2 3 : 1 2 : 1 1 C o u g h  m uch  l e s s  s e v e r e . L e s s  v o m i t i n g .
B l o o d  W - 1 2 , 6 0 0  p . c . m .
P . 4 6 g  =  5 8 0 0  p . c . m .
( we e k  6 ) . i j  » 4 . 6  580
S . L . 4 9 - 3  6 2 1 0
3 0 : 1 2 : 1 1 I m p r o v i n g .  O n ly  o c c a s i o n a l  w h o o p .  H as  o n l y
v o m i t e d  t h r e e  t i m e s  t h i s  w e e k .
26 .
D a t e Eva- K in g
(w eek  7 )
6 : 1 : 1 2
1 3 : 1 : 1 2
' B l o o d , 200  p. c . m .
03 "A !i 4810 p
8 . 2 920
45.2 5060
2.7 302
- . 2 22
(w eek  9 )
| . L .
E 
B
V e r y  o c c a s i o n a l  c o u g h .  No whoop. 
S l i g h t  r e t u r n  o f  c o u g h .
B l o o d
2 7 : 1 : 1 2
W.
P .
L . L .
S . L .
E.
B.
7 , 6 0 0  p . c . m .
3 7 . =  2850 p .C  
0 609
52 3925
2 1 5 2
. 5 38
Much b e t t e r .  O n ly  o c c a s i o n a l  cough .  
10 : 2 : 1 2  : No c o u g h .




L . L  
S . L  
E .
8 0 0 0  p . c . m
37 io = 2960  p . c .  
5 . ? 455
5 2 . 2  4160
4 . 7  376
D a t e
9 : 1 2 : 1 1
W i l l i e  Ho p l e in s A et . . 5 v
B e g a n  t o  c o u g h  t h r e e  w e e k s  a g o .  Whooped 
f i r s t  a  w e e k  a g o .  V o m i t s  o c c a s i o n a l l y .  
B l o o d  W h i t e s  1 9 , 4 0 0  p . c . m .
w eek  3 )
L6 : 1 2 : 1 1
P .
j_i • l i .
S . L .
E.
4 8 . 8 $  = 9470  p . c  
6 . 5  1260
4-2.5 8 2 5 0
2 - 2  426
I m p r o v i n g . 
B l o o d





1 5 , 8 0 0  p . c . m .
46 . 5 $  — 7 3 5 0  p . c .  n .
6 . 7  1060
4 3 . 5  6875
3 • 2  505
2 5 * 1 2 i l l  I s  now  v o m i t i n g  m o r e  f r e q u e n t l y .
B l o o d
(w eek  5 )
W.
P .
L . -ij •
S . L .
6 : 1 : 1 2  |Whoop h a s  g o n e  now
¡B lo o d
w eek  7 )
P .  
L . L .  
S . L .  
E .
1 2 , 2 0 0  p . c . m .




, C o ughs  v e r y  l i t t l e .  
12 000 p . c . m .
5 0 . 2 $  = 6 0 2 5  p . c .
3 »2 420
4 3 . 2  52.00
5 560
13:1:12 Cough much better.
28.
1 3 : 1 : 1 2 C ough  b e g a n  s i x  w e e k s  a g o .  TTbooped f i r s t  
f i v e  d a y s  a g o .  No v o m i t i n g .
B l o o d
P .
1 4 , 6 0 0  p . c . m .
4 8 . 5 $  = 7 0 7 5  p . c .
(w eek  G) L . L - 8 . 2 1198
S . L . • 4 0 . 7 5 9 5 0
E. 2 292
B. .5 73
0*7 *1*10C j 1 * J- » -L A , C ough  e a s i e r .  T7hoop i n  s t a t u q u o .
B l o o d  W. 1 2 , 2 0 0  p • c .m -
P . 4 2 . = 5 1 5 0  p . c . a .
(w eek  8 ) L . i j . 8 . 7 1061
S . L . 4 8 . 2 5880
E. . 2 24
B. .5 61
5 : 2 : 1 2 C ough  b e t t e r .  S t i l l w h o o p s . No v o m i t i n g .
1 0 : 2 : 1 2 I m p r o v i n g .
1 6 : 5 : 1 2 No c o u g h  now .
B l o o d  W. 9 , 8 0 0  p . c .m.
P .
h
iCO = 4 7 5 0  p . c . n .
(week 15 ) L«L . 6 . 7 655
S . L . 4 2 .  2 4 1 4 0
E. 2 . 5 2 4 4
3 0 : 3 : 1 2 Q u i t e  w e l l .
29.
D a t e
1 0 5 2 : 1 2
( ( w e e k  2)
1 7 : 2 : 1 2
24-5 2 : 1 2
(w eek  4 )
9 : 3 : 1 2
(w eek  6 )
23:3:12
C h a r l e s  B r y a n t A e t  ■ S '— ° /s. ■
C o u g h  b e g a n  two w e e k s  a g o -  Whoop o n e  v/eek.  
M o re  t r o u b l e s o m e  a t  n i g h t .  O c c a s i o n a l  
v o m i t i n g .
B l o o d W h i t e s
P .
1 9 , 4 0 0  p . c . m .
6 0 2 5  p . c . mn r.O O  ■ ¡i/o
L . L . 3 . 2 621
S . L . 60 11 640
E. 1 . 5 291
H a s  b e e n  s p i t t i n g  b l o o d ;  c o u g h  a n d  whoop  
m o r e  t r o u b l e s o m e .
C ough  l e s s  f r e q u e n t . V o m i t i n g o f t e n e r .
B l o o d  W. 1 0 , 8 0 0 p . c . m .
P . 65?? = 7 0 2 0  p
L • J_i. 6 . 5 7 0 2
S . L . 2 5 . 7 2770
E . 2 . 2 237
B - . 5 54
I s  now much b e t t e r  i n e v e r y  way •
B l o o d  W. 5 , 8 0 0  p . c . m .
P . 42?? = 2440  p . c







Date 'Leslie Haines Aet. 6
* 5 : 1 2  C ough  b e g a n  tw o  w e e k s  a g o ,  w h o o p e d  f i r s t  
f o u r  d a y s  a g o .  No v o m i t i n g .
E l o o d  W h i t e s 1 8 , 0 0 0  p . c . m .
P . 3 9 . 7 $  = 7150  p
¡week 2 ) L . L . 5 . 5  990
S . L . 5 0 . 7  9150
E. 4  720
6 : 4 : 1 2 C ough  m uch  b e t t e r , h a s  v o m i t e d  o n c e .
B l o o d  W. 1 5 , 4 0 0  p . c . m .
■n _ • 6 4 $  = 9875  p .
(w eek  4 ) L • L . 6 . 7  1040
Q T ► - » • 25 3850
E. 4 . 2  656
2 0 : 4 : 1 2 V e r y  m uch  b e t t e r . No v o m i t i n g .
B l o o d  17. 8 , 8 0 0  p . c . m .
P . 5 9 . 5 $  = 5 2 3 0  p . c .
( we ek  6 ) L . L . 5 . 2  456
S . L . 3 1 . 7  2790
3 1 .
C y r i l  P r a t t  A e t .  8  y .
Has had a cough four weeks and whoop three 
weeks. Most troublesome at night. Ho 
vomiting.
Blood Whites 7,000 p.c.m.























In his paper on the subject of the leucocytosis 
of whooping cough, Dr Crombie has divided his cases 
according to the onset of the characteristic cough. 
This does not seem the logical division, because 
many cases never develop the whoop at all, and others 
develop it within a week of the first symptom namely 
the cough. The writer has therefore examined the
cases from the point of view of the beginning of the 
illness.





L. Eosin Basop. Cases
1st 37,000 13,155 1,315 22,150 346 80 2
2nd 17,goo 6,600 978 9,750 565 19 11
3rd 17,200 6,780 783 9,320 282 24 11
4 th 15,260 K. oop 946 7,926 372 7 10
5 th 12,140 5,061 561 5,793 361 24 10
6 th 10,630 5,750 630 5,960 280 14 9











One case (Fred Mills) had an exasceroation 
this week.
Mien one comes to consider each week separately, 
which is most conveniently done by referring to t.ne 
chart/
chart, one is unfortunately bound almost to ignore 
the first week as it represents the average of only 
two cases. On the other hand it is important in 
as much as it indicates, that these cases were so 
unusually severe, that the mothers recognised early 
what the children were suffering from. The total 
average of 37,000 is certainly striking and what is 
more interesting is the differential count. In 
reviewing the literature of this subject the writer 
has drawn attention to the difference of opinion 
with regard to the differential counts. This first 
week supports in a most convincing manner the opinion 
expressed by Barach that there is an increase in all 
the forms at, the onset.
The polyrnorpholeucocytes will be seen to be 
increased to over- 13,000 per c.m. compared with the 
usual 5000 about this age. Dr. Crombie's finding 
however out only about 6,800 per c.m.
The most marked increase however is admittedly 
in the small lymphocytes. In the writer's cases 
at this stage the average is 22,150 compared with the 
normal 4,500 to 5,000 per c.m. Dr. Crornbie's 
average is 13,500 per c.m.
Even the large lymphocytes shew an increase to 
nearly double their usual figure.
The eosinophils in addition are increased by 
about/
34 .
In eleven cases examined during the second week: 
of the disease the total leucocj tools was found to 
average 17,000 per c.m. The differential count is 
still above the normal for every form cf leucocyte 
except the basophils, about whose physiology, however* 
too little is known to give any weight to an 
exception such as this in pathology. There is however 
already a slight relative diminution in snail 
lymphocytes.
Let us now consider the behaviour of the differ­
ent cells by following their average count in totals 
per cubic millimetre throughout the weeks of the 
disease.
POLYMORPHONUCLEAR L Th" CYTES* _
As has already been noted there is. a marked! 
increase in this fern of leucocyte in the first- 
week. In the second and third weeks it is still
8,000 per c*m. above normal. Thereafter the count 
falls, till by the fifth week the normal line is 
reached and is followed fairly faithfully a t i h a e q o e n t l j
ZIjJ:LL _ LYMPHOCY T E S _
This is the cell around which most interest 
centres in whooping cough-
When Dr. Crcmhie’s results are reduced to towAILs
per/
abou t 100 p e r  o-m.
per cubic millimetre instead of percentages, one 
finds that from the beginning of the catarrhal 
stage till the end of the 3rd week of the paroxysmal 
stage the small lymphocyte count remains constant 
between 13,000 and 15,000.
The writer’s results have no claim to such 
similarity from week to week, but they do show an 
almost perfectly steady diminution from the second tc 
the sixth week from 9,750 p.c.m. to 3,960 p.c.m. 
and thereafter remains about the normal line.
Strangely enough in his case which he publishes 
as typical Dr. Crombie gives figures which when 
worked out shew a similar decline from 28,400 to
7,800 p.c.m.
LARGE LYMPHOCYTES.
Apart from the initial increase during the first 
two weeks the large lymphocytes remain almost 
constantly about the normal figure of 700 p.c.m. 
throughout. T Y P I C A L  C A S E .
On looking over individual charts one would 
choose that of Charles Beaumont as being the most 
typical. -
Although counts were made at the second, fourth 
and eighth weeks, when they are plotted graphically 




























polymorphonuclear leucocytes are each represented by 
a straight line.
Even down to the detail of showing the initial 
increase of large lymphocytes, eosinophils and 
perhaps basophils this case is typical-
COMPLICATIOKS. _
Da Costa in writing about the effect of 
complica.tions on the blood counts in whooping cough 
states that such complications as Bronchitis, 
Catarrhal Pneumonia and Otitis do not appear to 
exaggerate it- This statement is not borne out 
as regards pneumonia by Dr. Crombie's paper where he 
had leucocytosis of 100,000 and 141,000 p.c.m. in 
two cases of Broncho pneumonia. Carr has had 
similar experience.
The writer has unfortunately had no opportunity 
of studying whooping cough cases complicated by 
pneumonia. With regard to bronchitis however there 
are one or two points of interest. Out of three 
cases two were examined repeatedly. Both of these 
ca.ses came under observation before any signs of 
Bronchitis had developed. In each case the leucocy­
tosis was exceptionally high, one was 59,800 p.c.m. 
and the other 5T.200 p.c.m. Now, when these patients 
developed bronchitis there was no increase in the 
total leucocytosis, in fact it diminished; but when 
one examines the chart, it is at once obvious that 
the blood count has been affected by the Bronchitis, 
in as much as the polymorphonuclear leucocytes 
increase in number, in one case to 50,000 per c.m., 
instead of diminishing as in uncomplicated cases.
Dr. Crombie finds with regard to bronchitis
that/
5 7 .
that these cases have a leucocytosis higher than the 
average, due more probably to the severity of the 
whooping cough than to the bronchitis.
This is certainly borne out in these cases 
where the very high count was followed within a week 
by signs of bronchitis.

5 9 .







iiorah Nolan Aet. 5
■
Cough began two weeks ago. Whooped first 
four days ago.
Blood Whites 39,800 p.c.m.
P. 39• bfj = 15710 p.c
L.L. 5.5 2190
S.L. 47.7 . 19000
E. 7.2 2870
Still coughing as before but less whoop. 
Has v. slight bronchitis.
Blood ¥. 37,600 p.c.m.





In the mother’s opinion child is better. 
Still has some bronchitis.
Blood ¥. 27,000 p.c.m.




Has been in bed with "pleurisy”. Slight 
cough. Ho whoop- Ho vomiting. Ko 
bronchitis.
Blood W. 9,600 p.c.m.





date Fred Tame Aet. 5 y-
27 :1:12 Cough began two weeks ago. Whoop for
five days. Vomits after every attack.
Haemapt o s i s ye s terday.
Blood Whites 57, 2 00 p. c.m.
P. 38. 5n = 22,050 p.c.m.
L.L. 7.5 4500
(week 2 ) S.L. 52.5 30100
E. • 5 286
B- # 7 400
3:2:12 Child looks ill and wasted. Pulse ra.pid and
chest shews signs of acute bronchiti s. Has
been vomiting everything.
Blood W. 46,000 p.c.m.








B. . 2 02
9:3:17 Child has been too ill to come up
for three weeks. There has been a patch of
pneumonia in right lung at base. He looks
better now. Still whoops with cough and
vomits occasionally •
Blood W. ' 11, 200 p.c.m.
P. 6 lr — 6810 p.c.m.








D a t e
(week 8 )
IS : 4-: 18
F r e d  T a m e
Child is much better. Coughs only at 
night.
Blood b. 13,400 p.c.m.






D a t e W i l l i e  B a s t a r d A e t .  5  y
20:1;12 Cough began a month ago» Whooped first
last week.
On examination : General Bronchitis.
Blood
(4)
27 :'l : 12
w. 11,600 per c.m
p. 32 • 7/i = 3800
L.L. 9 1046
S. L • 54.2 6300
E. 4 465




Some bronchitis still present-
Child has gone off his food. Still
coughs.






•C H K 0 I'i I C C A S E S .
In studying chronic cases two points of interest 
have o c curred.
On talcing the average of 13 counts done on 
cases which have been affected with whooping cough for 
months,and which had for a time lost the character­





L.L. .....___ 1020 "
S.L.........   5140 "
E. ........ 738 "
E .     . 6 "
It will be seen that the polymorphonuclear 
leucocytes are somewhat Increased, and to a less 
extent the small lymphocytes. But what is striking 
is that the large lymphocytes shew an increa.se 
amounting to almost half as many again as normal.
The explanation of this is not apparent.
Barach writing on the appearance of the blood 
late in the disease says there is a gradual decrease 
in leukocytosis and a return to the normal 
differential/
4 4 .
differential count? except for a slight eosinophilia 
(5/i) which may persist for months.
Now 738 per c.m. of eosinophils is just about 
5/i of 15,800. The average eosinophilia during the 
first eight weeks of writer’s cases is 384 per c-raa.
There seems to be something suggestive in tine 
analogy of the eosinophilia of a prolonged spasmodic 
disease such as whooping cough which has lasted for 
months, and spasmodic asthma.
It is not clear if Barach refers to cases in 
which all symptoms had disappeared for months in 








Patient had an attack of whooping cough 
in May i.e. seven months ago. The illness 
lasted two months.
For last fortnight has been coughing 
again and has vomited after each meal.
Blood Whites 16,400 per c.m.




Cough much less troublesome. Has not 
whooped and vomiting has ceased.
15,600 p.c.m.











Blood W. 14,600 p.c.m.
M a y  A n t o n y  A e t  4  y .









4 6  .
Date May Antony.




B. O• fij 29
4 7 .
--
16:12:11 Cough began in July (i.e. five ¡months
ago), and has continued to whoop since.
On examination. Bronchitis present.
Blood V. 11,000 p. c .m.




25:12:11 Cough in statu quo. Bronchitis
slight.
Blood W. 15,600 p.c.m.




30:12:11 Still slight bronchitis. Whoop less.
Blood W. 11,600 p.c.m.




6:1:12 No bronchitis. Still whoops
Blood W. 12,400 p.c.m.
p. 46.5^ = 5770 p.c.®*
L.L. 5 620
ß • L « 46 5700
E. 2.5 310
1 3 : 1 : 1 2  S t i l l  a f e w  a c c o m p a n i m e n t s  i n  c h e s t -
48 .
Date Percy Mundy. Aet. 4 y.
2i12i11 Patient had whooping cough two years ago.
Cough began again in Summer. Whoop
returned three weeks ago. Vomits after
coughing. Cough more troublesome at night.
Blood Whites 21,200 per c.m.
P. 47.6/o = 10100 p. c.m.
L . L . 10.6 2250
S.L. 39.3 8550
E. 2.3 4-87
D512S11 Has now signs of bronchitis.
Blood W. 20,200 p.c.m.




16512511 Cough and whoop much better. Is still
sick occasionally •
Blood W. 2 2 ,200 p* c.m.
P. 68.2 fo = 15100 p. c.m.
L.L. 3.2 710




Date Evelyn Partridge Aet 6
25:11:11 Attack of whooping cough began six
months ago, which ran usual course. Ten
days ago cough returned with whoop four
days later. No vomiting.
Blood Whites 24,400 per c.m.





Blood W. 12,200 p. c.m.





9:12:11 Cough less frequent and less severe.
Blood W. 12,200 p. c.m.






1 6 : 1 2 : 1 1 S t i l l  s l i g h t  c o u g h .
B l o o d W. 12,800 p.c.m.
23:12:11





Still slight cough. No whoop
Blood. W. 11,000 p.c • m.












In nearly all cases of whooping cough there is 
an increase in the white blood cells at the onset of 
the disease . The higher the leucocytosis the more 
severe the infection. This may be as great as 
57,500 per cubic millimetre, and gradually diminishes 
as the disease progresses and the total leucocyte 
count returns to normal by the end of the sixth week 
in uncomplicated cases which do not become chronic.
The differential count at first shews an increase 
of all the different white cells in the blood, the 
most marked being the increase of the small 
lymphocytes and second of the Polymorphonuclear 
leucocytes. There is then a return by degrees to 
the normal limit about the end of the sixth week.
In cases complicated by broncho-pneumonia the 
count may rise to very high. In bronchitis the 
high counts occur before the bronchitis and are 
not increased by it, except that the polymorphonuclear 
leucocytes are relatively increased.
In chronic cases there may be an increase of 
large lymphocytes and eosinophils.
C O N C L U S I O N S .
5 1 -
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Barach Arch. Med. July 1908.
Da Costa "Clinical Haematology" ........  p. 502.
Allbutt Vol. II. Part I.
Gull and & Goodall "The Blood"........... p. 251.
Crombie Ed. Med. Journal Sept. 1908.
Carr "Manual of Fevers."
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Micro-photographs of.Blood in Whooping Cough 
reproduced by Mr. R. Muir. Magnification x400.
A. Florence Taylor Aet 4.
Typical field in an average case shewing 
increase of small lymphocytes in addition to total 
increase in white cells.
B. Fred Tame Aet 5.
Count 57,000 p.c.m. Field shews an increase 
in all the forms of leucocytes.
C- Bob Antony. Aet 3.
Chronic ca.se with 10$ of eosinophils. Two 
eosinophils shown in field.
LEUCOCYTOSIS IN 
LOBAR PNEUMONIA IN CHILDREN-
This subject does not seem to have been specially 
investigated by anyone.
Some authorities on children’s diseases consider 
that lobar pneumonia in young children is an 
extremely rare disease. They are of opinion that 
cases, which shew very much the characteristic signs 
and end by crisis, are really patches of broncho­
pneumonia, and not true lobar. In addition they 
maintain that post mortem a pneumonic lobe in a young 
child is quite unlike an adult lobar pneumonic lung, 
as it is not nearly so solid. As this paper, however, 
is not concerned with this controversial point, but 
with leucocytosis, let it suffice therefore that all 
the cases recorded here were seen by one or other of 
the physicians to the Paddington Green Children’s 
Hospital, and were considered by them to be cases of 
lobar pneumonia.
Writing on Blood in Pneumonia in general, Gulland 
and Goodall say, "The rule is an increased number of 
leucocytes. This increase does not correspond either 
to the temperature or the amount of lung involved, but 
is rather the expression of the resistance of the 
patient to the toxin. While the phenomenon is of 
diagnostic importance, it is probable that it has 
even/
even more value as a prognostic guide. Gases with 
slight symptoms may have no increase of white cells, 
but this very rarely occurs. In such cases there is 
usually a slight leucocytosis. On the other hand 
cases with very severe symptoms may show no increase 
or more often a diminution of lexicocytes. There are 
cases in which the tissues including the bone-marrow, 
are overwhelmed by the toxin before they can react, 
and they are invariably fatal. In a great majority 
of cases there is an increase of white cells, 
ranging from 11,000 to 50,000 p.c.m. Our highest 
count has been 65,000 , but a count of 100,000 has 
been recorded. Leucocytosis is generally found 
when cases first come under observation. We have 
found it present within three hours of the initial 
rigour. There is little variation throughout the 
disease till a day or so before the crisis, the 
count then shows a tendency to fall in favourable 
cases, but in some fatal cases the same thing is 
found. Although the leucocytes may have begun to 
diminish before the fall of temperature, they do 
not reach their normal number for several days 
after the crisis, and in cases ending by lysis their 
fall may be very gradual. When the leucocytes fall 
in number about the time of the crisis but fail to 
return to their normal within three or four days we 
have/
have an almost vertain indication of some complication 
such as empyema, toxic nephritis or pericarditis.
"Differential counts - up to the crisis there is 
an increase of polymorphs, which may constitute 95/ 
of the white cells. A few myelocytes are almost 
invariably present in severe cases. Transitional cells 
and large lymphocytes are also increased absolutely 
though the percentage may be low. Small lymphocytes 
and eosinophils on the other hand are absolutely and 
relatively diminished. The latter may disappear
altogether ......  after the crisis the small lymphocytes
and eosinophils are gradually restored to their 
normal numbers-
"Glyeogen reaction." This is always present.
It can be made out when cases come under observation,• 
but becomes rather more intense and affects a large 
number of cells a day or two before the crisis.
After the crisis the reaction remains for a few days 
and may be distinctly present after the leucocyte 
count has returned to normal. In severe leucopenic 
cases the glycogenic reaction is always intense, but 
if polymorphs are diminished of course relatively 
few cells will show the change."
This has been quoted at some length as it is the 





The writer's object is riot to try to disprove a 
word of the above, but rather* to show how closely 
children come under the principles laid down; and, 
how in a few details they differ from adults.
The following are the clinical facts and results 
of blood examination in forty_five cases of lobar 
pneumonia in childhood.
For statistics, cases without physical signs have 
been classed as basal; as apical pneumonias are most 
unlikely to give no physical signs.
B e a t r i c e  C a p o n A e t .  _ £
Patient came under observation on the fifth 
day of disease. At that time temperature was 103.8 
Pulse 160 and respirations were forty per minute.
On examination there were all the typical signs of 
lobar pneumonia at the left base, involving the 
whole of the lower lobe.
Blood examination same evening showed
Whites 17,200 per c.m.
61/o = 10,492 per c.m.P
L.L. 6.6 1,135
S.L 31.6 5,435
E. • 6 103
Glycogen reaction. Positive.
On the seventh day temperature dropped to 97°
with pulse 120 and respirations 44.
An uninterrupted recovery followed.
D a t e






Patient was admitted on the first day 
of illness. Temperature 105° Pulse 140 
Respirations 56. On examination the right 
apex was found to he dull with loud tubular 
breathing and increased vocal resonence.
Blood examination was made at the end 
of 24 hours from onset of illness and shewed 
Whites 32,000 p.c.m.
P. 79^ = 25,250 p.c.m.
L.L. 5 1600
S.L. 16 5150
Glycogen reaction very marked.
Middle lobe involved.
Patient doing well. T. 104°. P. 152. R. 56.
Blood W. 30,400 p.c.m.
P. 68.2^ = 21,000 p.c.m.
L.L. 6.3 1,950
S.L. 25.3 7,620
Glycogen reaction very marked.
Temp, came down by crisis to 97° with Pulse 
132 and respirations 40.
Blood W. 12,800 p.c.m.




Glycogen reaction still very marked. Made 
a good recovery.














Patient was admitted on third, day of illness 
with T. 102.60 P. 168 R. 00.
Signs of lobar pneumonia at left base.
Blood shewed.
7 .
D o r i s  C l u t t e r b u c k  A e t .
W . 9,800 p.c.m.




Three days later Temperature fell to 100° with 
P. 176 and R. 80 but the crisis did not come till 
ninth day of illness when T. 97° : P. 132 : R. 48.
Uninterrupted convalescence.
8 .
N e l l i e  R i c h a r d s o n .  A e t .  JL
IX
Patient was admitted on second day of illness.
103 : P. 176 J and R. 48. On examination a small 
patch of consolidation was found at the right base.
Blood on day of admission.
W. 14,000 p.c.m.




Glycogen reaction moderately marked.
A typical crisis followed on fourth day of illness. 
97.8 : P. 112 : R. 28.
Perfectly normal convalescence.
Date






Admitted with vomiting and diarrhoea. 
Small patch of pneumonia in midaxillary 
line right side. T. 103.8 P. 156 R. 52. 
Blood W. 13,000 p.c.m.




By degrees the ivhole of the right 
lung became involved in pneumonic process.
On 7th day of illness child began to 
vomit, this continued till 11th day.
Temperature came down on 9th day but 
no resolution followed.
On 10th day severe uncontrollable 
diarrhoea began.
On 11th day small patch in left lurig. 
On 12th day left submaxillary gland 
inflamed.
On 13th day child died.
P.M. Unresolved lobar pneumonia right lung. 
Small patch bronchopneumonia left lung. 
Submax i11ary ad eni t i s.
9 .
I z z a r d  A e t .  /%_
William Godbold Aet. J ^________ /g.
Admitted third day of illness with T. 102.6°
P. 160 R. 52. Left apex consolidated.
Blood V/. 18,200 p.c.m.





Pneumonic process gradually spread to the whole 
of the left lung.




P a u l i n e  W e l l e r . A e t .  /;jf.
Child had had some diarrhoea and vomiting for 
about a month before coming -under observation.
A week before admission began to have a coxigh.
Temperature 101° Pulse 148 Respirations 56.
Physical examination showed signs of lobar 
pneumonia affecting the right upper lobe both 
anteriorly and posteriorly with some bronchitis over 
both bases.
Blood examination.
State on admission ? 6th day.
Whites 28,000 p.c.m.
70^ = 19630 p.c.mOf which P.
L.L. 7.2 2 0 1 0
S.L. 22.7 6340
Glycogen reaction markedly present
Following day Temperature fell to 97° Pulse to
116 and respirations to 4-0.
Consolidation beginning to clear up. 
Result. Complete recovery.




Alfred Koeher Aet l-jg,-
Admitted on third day of illness 
with consolidation of most of the right 
lung but not extending to the surface.
Some rhonchi over both lungs both 
anteriorly and posteriorly.
On admission Temperature 102° Pulse 
144 Respirations 78 per minute.
Blood examination.
Whites 9,600 p.c.m.





Glycogen reaction very slight
On 10th day child had his crisis 
Temperature 97.4° Pulse 128 Respirations j£8.
Subsequent history. Developed
double pneumonia and empyeme at convalescent
home. Was operated on and returned to
hospital.
On readmission blood shewed:-
Whites 9,000 p.c.m.








Child was admitted on fourth day of illness 
with temperature 103.6°, Pulse 168 Respirations 60.
A patch of pneumonia was made out on the right 
side anteriorly extending from about second to 
fourth ribs.
Some general bronchitis also present.
Blood shewed.
Whites 16,000 p.c.m.
P. 77% = 12320
L.L. 8' 1280
S . L .  15 2400
Glycogen reaction marked.
On the 7th day of illness child had a satisfact­
ory crisis.
Temperature 97° Pulse 128 and Respirations 40 
Result. Uninterrupted recovery.
W a l t e r  J o n es  A e t .  /
Lilian Hatton Aet.
Admitted on third day of illness with temperature 
106c Pulse 168 Respiration 76. Pneumonia at left 
apex.
Blood W. 12,200
P. 57.5% = 7015 p.c.m.
L.L. 5.7 695
S.L. 36.7 44-77
Glycogen reaction extremely marked.
Pneumonia spread to left lower lobe.
On 10th day after admission signs appeared at 
right apex in addition.
On 12th day child died.
P.M. On opening thorax an empyema was found. The pus 
was located between the diaphragm and the right lower 
lobe.
In addition to this, the right apex was in state of 
grey hepatisation. The left lung was resolving.
V- .    .   _. ........ . ..........................................
1 4 .
Patient was admitted on third day of illness 
with Temperature 104.8° Pulse 176 and Respirations 
72.









On 5th day of illness child had his crisis and 
made a good recovery.
Temp. 98.4° P. 136 Respirations 48.
1 5 .
J o h n  Munn A e t .
James Jeoffreys Aet
Admitted 2nd day of disease.
Temperature 102.8° Pulse 156 Respiration 56 
Blood Whites 22,000 p.c.m.





Child never had any localising signs. 
Result recovery.
1 7 .
No definite history of onset of illness 
available from child’s mother.
State on admission. T. 102 P. 144 R. 44. 
Bronchitis with impairment of resonence on right 
side and distant bronchial breathing.
Blood examination.
W i l f r e d  S m ith  A e t  2
Whites 17,400 p.c.m.





Next day child was much better. T. 96.6 
P. 108 R. 32, and made good recovery.
1 8 .
No definite history available.
On admission T. 103.4 P. 168 R. 60.
E l i z a b e t h  Rudge A e t  2 .
Marked right apical pneumonia present. 
Blood. Whites 8,600 p.c.m.




Pneumonic process spread to whole of right lung 
and remained unresolved, with swinging temperature.
Was explored on 12th, 17th and 21st days after 
admission on right side but no pus found.
Second count shewed Whites only 7,600 p.c.m.
Child died on 23rd day after admission.
P.M. Right lung collapsed and in course of resolution.
Small patch in left upper lobe.
Some pus over left lower lobe, and also 
pyopericardium.
Arthur Hutton Aet. -Zi y
Admitted 2nd day of disease with T. 104.6 
P. 176 and R. 60.









Next day had a pseudo crisis. Temperature 
falling to 98.6° .
On the 4th, 5th and 6th days of disease had 
slight pyrexia, running about T. 100° P.112 R.36
On 7th day everything settled dorm and child 
completely recovered.
Leslie Gibbs. Aet. 3 y.
Admitted on 2th day with T.103.8 P.168 and 
R-60. No physical signs.
Blood examination.
Whites. 22,000 p.c.m.






On following day had a crisis but on 11th day 
temperature rose again and on 12th day for .the first 
time physical signs of pneumonia developed at left 
base.
Signs became more marked and dullness became 
stony.
On 18th day seropus was withdrawn from left 
side about the angle of the scapula.
Next day child was removed by parents.
20.
Walter Carter Aet 3 -  ■
Was admitted on 5th day of illness without 
physical signs but with a history of abdominal 
pain strongly suggestive of acute appendicitis.
On admission T.104 P.148 R.52.
Blood W. 25,600 p.c.m.




6th day there was slight impairment of resonence 
over right lower lobe with diminished vocal resonence 
and breath sounds.
7th day. Temperature dropped from 104° to 97° 
in 12 hours while pulse and respiration fell to 112 
and 28 respectively.
For next four days temperature never rose 
above 98° and child had an uninterrupted convalescence
21.
Alfred Elliot Aet. '5-b
Child was admitted on 2nd day of illness with 
Temperature 103.2° Pul3e 160 Respirations 52.












Ran an ordinary course of an acute pneumonia 
without physical signs and had a crisis on 6th day.
Temperature 98 Pulse 108 Respirations 36-
James Willis. Aet. 3f
Was admitted on third day of disease, temperature 
103c Pulse 134 and Respirations 32.
Physical signs were typical at the left base. 
Blood Whites 18,800 p.c.m.




On 6th day temperature came down to 98.4° with 
Pulse 104 and respirations 48 per minute.
For the next three days there was a slight rise 
of temperature but after that everything settled 
down.
On 8th day blood showed.
W. 14,200 p.c.m.








Roger Clark Aet 4 y.
Admitted on 4th day with temperature 103° 
Pulse 128 and respirations 64 .
Physical examination gave evidence of general 









Very slight glycogen reaction.
Child had a crisis on 7th day.
Subsequently temperature began to swing. 
11th day blood was as follows.
W. 21,000 p.c.m.
P. 68.7 = 14420 p.c.m.
L.L. 7 1470




This was due to an otitis media. 
Child made good recovery.
2 5 .
Edward. M a t t e y  A e t  / ,i y
Admitted on 5th day of illness.
Temperature 102.6° pulse 156 respirations 44.
Physical signs of lobar pneumonia at right base 
Blood Whites 24,000 p.c.m.
Poly 89$ = 21,560 p.c.m.
L.L. 5 1200
S.L. 6 144
Glycogen reaction present. Crisis on 8th day. 
Subsequently developed a right sided empyema 
which was opened by resection of rib.
Ultimately recovered.
Ellen Glidle
Came to hospital on 6th day with Temperature 
103.2 pulse 160 and respirations 42.
Signs were mainly those of bronchitis but in 
addition there was a considerable area of pneumonic 
consolidation at the left base.
Blood W. 23,800 p.c.rn.




Temperature settled in a day or two and child 
made an interrupted recovery.
2 7 .
Thomas McGarth Aet. 5 y.
Was admitted on third day with Temperature 104° 
pulse 140 and respirations 52.
At that time only a small patch of pneumonia 
could he made out at the left base.
Blood W. 19,000 p.c.m.
P. 79.2fo = 15100 p.c.m.
L.L. 6 1140
S.L. 14.7 2790
Glycogen reaction very marked.
In course of a day or two the whole of the left 
.lower lobe became involved.
On 7th day there was a typical crisis.
Temperature 98 pulse 90 respirations 28.
Next day the blood was as follows.
w. 12,200 ' p.c.m.







Lily White Aet 5
Child came to hospital on the 4th day with a 
perfectly typical right apical pneumonia.
Blood examination.
W. 30,000 p.c.m.





On 6th day temperature had fallen to 98° and 
pulse to 96 and respirations to 24.
On 7th day blood was as follows.
w. 25,600 p.c.m.
p. 76.6% = 19,640




Three days later took German measles. 
Went home well.
15:4:12
D a t e
19:4:12
22:4:12
2 3 : 4 : 1 2
Admitted 3rd day. T.103° P. 136 
R.52. Only physical sign was diminished 
breathing at right base.
Blood W. 22,600 p.c.m.




Glycogen reaction very marked. 
Temperature continued to swing between 
104° and 99°.
T. 104° P.128 R.60.
Blood W. 22,000 p.c.m.
P. 77.5^ = 17100 p.c.m.
L.L. 5.7 1252
S.L. 16.7 3675
Glycogen reaction very marked.
Physical signs now very marked. Extreme 
dullness over right lower lobe in axillary 
line.
Explored to exclude empyema. 
Temperature still swinging. Physical 
signs unchanged.




M a r i e  Chapman A e t  5 - | .
30.
Date Marie Chapman
Blood w. 13,600 p.c.m.













2 : 5 : 1 2 )
Glycogen reaction slight.
Explored again. Nothing found. 
Evening T. 104-° P. 136 R.52.
Morning T.970 P.86 R. 36.
Evening T. 1 0 0 . 4 0  p. isg R. 36. 
More settled.
Temperature consistently 97° morning 
and evening.
On 30:4:12 blood examined.
Yihites. 9,600 p.c.m.





This case was particularly interesting clinically 
on account of, first the late appearance of physical 
signs, second the swinging temperature which swung 
higher/
higher and higher for ten days suggesting empyema.
No empyema present on exploration. Then the temperatu 
swung down again as it had risen and eventually 
becoming subnormal on the 17th day of illness.

























Indefinite history- Day of admission .Temperatur© 
rose to 103.8° pulse 142 Resp. 48.
Signs of pneumonia at left base.
Blood Whites. 19,800 p.c.m.




Had his crisis 3rd day in hospital and made an 
excellent recovery.
W i l l i a m  D a v y .  A e t  6 .
33
Admitted 4th day. Complaining of headache, 
vomiting, cough and general malaise.
On admission Temperature 103.40 pulse 136 
respirations 36.
Physical signs at right base.
Leucocytosis 20, 200 p.c.rn.





James C ro w ie  A e t  6 .
Normal convalescence.
Ada Sparks Aet 6 y.
Was admitted on 3rd day of illness with 
temperature 101.4° Pulse 136 and respirations 36. 
There were no physical signs in the chest.
Blood examination was as follows 
Whites 22,200 p.c.m.
P. 90.7^ = 20,132 p.c.m.
L.L. 4.2 = 932
S.L. 5 = 1110
Glycogen reaction was marked.
Patient never developed any physical signs of 
pneumonia hut on 7th day of illness she had a crisis 
and had a normal convalescence-
34.
Alfred. Gleeson Aet 6 y
Child was admitted on the 5th day of illness 
and had a temperature of 102.2° Pulse 116 and 
respirations 48 per minute.
Blood shewed.
Whites 24,000 p.c.m.




Glycogen reaction was present.
Patient had his crisis on day of admission, 
the evening chart reading being Temperature 98.8° 
pulse 108 respirations 28.
3 6 .
Patient came to hospital on the 5th day with 
temperature 103.8° pulse 132 and respirations 44.
G e o rg e  M unden . A e t  6-§-.
Physical signs were well marked over the whole
the right lower lobe.
Blood Yihites 13,000 p.c.m.






Crisis occurred on 8th day. Temperature 97.2° 
pulse 112 respirations 36.
Lung cleared up subsequently in normal manner.
37.
Harry Warrener Aet 6-* y.
Was admitted on 5th day with temperature 104° 
pulse 160 and respirations 44.
Physical examination only revealed a small 
patch of pneumonia in the left lung about the middle 
of lower lobe.
There was 'a very extensive herpetic eruption 
on the nose.
Blood ¥. 26,600 p.c.m.
P. 83.2^ = 22,121 p.c.m.
L.L. 7.5 1995
S.L. 9.2 2249
Glycogen reaction very marked indeed.
Crisis followed on the 8th day, temperature 98.4° 
Pulse 104 respirations 28.
Blood examined same day shewed following changes.
W. 1 7 , 2 0 0  p • c . m .




Soae cells shewed positive Glycogen reaction.
Perfect recovery followed.
Elizabeth Goodacre Aet 6|-.
Patient was admitted on 2nd day of illness with 
temperature 102.4° pulse 140 respirations 52.
Lungs showed some bronchitis but also a patch of 
pneumonia at right base.
Blood Whites 19,200 p.c.m.




Patient had her crisis on the following day.
38.
39.
Thomas Duncan Aet 7 y.
Admitted 5th day with temperature 101.2° 
pulse 106 and respirations 44.
Herpes marked on left side of chin. Typical 
signs of lobar pneumonia at right base.
Blood Whites 19,200 p.c.m.




Crisis on 9th day. T.97° P.84° R. 32.
Had a normal convalescence and gained 3 lbs 
in weight in a fortnight.
4 - 0 .
Violet Parrott Aet 7 y.
Admitted on 3rd day T. 105.6 P. S00 
respirations 80. Pneumonia affected right, middle 
and lower lobes. In addition to herpes labialis 
patient had pain and redness of right upper arm.
Blood examination W. 13,600





Case was subsequently complicated by three 
large abscesses due to staphylococcus aureus, one 
of upper arm, a large one over the bach which 
contained almost a pint of pus; both were operated 
on and a third which evacuated itself per vaginam 
from which the same organism was grown in pure culture
Patient eventually made a good recovery.
Admitted 2nd day complaining of fever, 
vomiting and pain in left side.
Temp. 103° pulse 120 respiration 40 
At first signs were indefinite.
Blood 30,000 whites p.c.m.
Poly 91% = 27,300 p.c.m.
L.L. 5% 1 5 0 0
S.L. 4% 1200
Glycogen reaction present.
Subsequently developed typical signs at left 
base. Crisis 7th day.
Temp. 96.2° pulse 82 respiration 32.
Normal convalescence.
4 1 .
I s a b e l l a  Kay A e t . 8 .
4 2 .
Admitted. 6th day with temperature 104° 
ptilse 152 and respirations 36.
Well marked physical signs at left base. 
Blood Whites 22,600 p.c.ra.




Temperature fell on 8th day and gradually 
reached subnormal on morning of 9th day.




1 8 ; 3 : 1 2
Illness began three days ago with pain 
in the side and vomiting. Appetite lost. 
There was some cough.
On admission Temperature 104.8° pulse 
128 respirations 40.
Patient was very comfortable.
Physical examination shewed signs 
of pneumonia at right base.
Blood Whites 28,000 p.c.ra.




Whole of right lower lobe Involved 
and coarse friction in axillary line.
Blood
4 3 .
F r a n c i s  S pen d low e  A e t  9 y .
w. 19,600 p.c.m.
p. 80.7/0 = 15830
L.L. 4.5 882
S • L * 14.5 2840
E. .2 39
Glycogen reaction marked.
On 9th day crisis occurred. Temperature 
97.4° pulse 102 respirations 44-.
Blood W. 20,000 p.c.m.
P. 80.2^ = 16060
L.L. 6.2 1240
S.L. 13 2600
E. .5 100 P.T.0*
44.
Date Francis Spendiowe.









2 8 : 4 : 12
Christopher Phillips Aet 9 y.
Patient was admitted on 4th day of ill­
ness with temperature 106° pulse 140 re­
spirations 36 •
Physical signs not well marked hut were 
definitely present in middle lobe.
Blood Whites 19,200 p.c.rn.




Crisis occurred on 6th day when the 
temperature dropped from 105.6° to 97° in 
24 hours.
Blood was again examined on day of 
crisis.
Whites 13,400 p.c.m.











G ly c o g e n  r e a c t i o n  m arked .

4 6 .
John Taylor Aet 10.
Came in on 7th day with temperature 101.8 
pulse 120 respirations 56.
Left base completely consolidated.
w. 17,400 p.c• m.




Glycogen reaction marked. 
Temperature settled four days later.
4 7 .
B e r n a r d  McCue A e t  11 y .
Admitted 2nd day of illness with temperature 
104.2° pulse 120 respiration 48.
Began with pain in right side and is said to 
have shivered. Vomited once.
Previous health. Has had pneumonia aet 5 and 8.
On admission indefinite signs at right apex.
Blood Whites 54,000 p.c.m.




Signs became marked over right upper lobe 
and extended downwards involving part of the middle 
and lower lobes.
Pseudocrisi3 9th day.
Unsatisfactory crisis 10th day.
Pulse and respirations settled down finally on 
15th day.
Child made good recovery.
4 8 .
W i l l i a m  L a m b e l l  A e t  11
Admitted on 4th day temperature being 104° 
pul3e 120 respirations 48.
Blood W. 18,200 p.c.m.




The right base -was solid and breathing 
bronchial in character with increased vocal 
resonence•
Crisis oh 7th day.
Made a good recovery.
4 9 .
H e r b e r t  W h i t t l e A e t .  11 y
Admitted on 2nd day of illness. Temperature 
103.4° pulse 120 respirations 32.
Physical signs in right lung which according 
to previous notes on case was already fibrosed. 
There was however marked friction in right axillary 
line at level of 4th and 5th ribs.
Blood W. 12,000 p.c.m.
P 6 0 .6 %  = 7280 p.c.m
L.L 8 . 6 1032
S.L 27.6 3310
E 360
Glycogen reaction slight. 








Ethel English Aet Ilf-
Admitted 4th day. Temperature 103.4° 
pulse 128 respirations 44.
On examination of chest there was 
impaired resonence and diminished breathing 
at right base.
Patient was perfectly comfortable. 
Blood Whites 18,000 p.c.m.




T. 101 P. 108. R. 32.
Blood W. 10,400 P1 • o • in •





Temp. 97.6 pulse 76 respirations 24. 
Temp. 98.4 pulse 88 respirations 24.
No constitutional symptoms.
Blood W. 14,000 p.c.m.








Admitted 4-th day. Temp. 103.6° puls© 1 1 6 .  
Resp. 48.
Physical signs at right apex.
Leucocytosis 21,000 p.c.ra.
E l l e n  Wood Aefc 12.
Poly 87% = 18,270
L.L. 3 630
. S.L. 9 1890
E. 1 210
Glycogen reaction present.
Crisis 7th day. Temp. 96.8 puls© 7 4 Ss-sp-l'?
Normal convalescence.
5 3 .
Jo h n  C o v e n t r y  A e t  12 y .
Admitted on 5th day. Began illness with rigon, 
followed next day by pain in right side.
On admission. Temp. 103.2° pulse 108 Resp. 38 
Physical signs. Dullness over right base with 
diminished breathing. No accompaniments. Friction 
in left midaxillary line.
Blood Whites 20,000 p.c.m.
Polym. 90^ = 18,000 p.c.m.
L.L. 2 = 400
S.L. 8 = 1600
Glycogen reaction present.
Had crisis on 9th day. Temp. 97° pulse 64 
Resp. 28.
Normal convalescence.
The writer’s attention was first drawn to the 
subject by a run of about half a dozen cases in 
young children none of whom had a leucocytosis over
15,000 p.c.m.. This seemed remarkable in view of 
the fact that the normal leucocytosis in young 
children is higher than in adults; and also, that 
it is an accepted fact, that "the white cells in 
infancy and childhood are much more responsive to 
stimuli than in adult life" (Gulland and Goodall).
When one comes to examine the above cases it 
is seen that this rule has its exceptions.
Let us first consider cases of apical 
pneumonia.
The average leucocytosis of five cases under 
5 years of age is 24,680 p.c.m. with the following 
differential count.
Polymorphs ......... 17,229 p.c.m.
Large lymph......... 1,812
Small lymph......... 5,648
Eosinophils  ..... 7
In four1 cases over 5 years of age the average 
count is * -
Total ........  27,200 p.c.m.
Polymorphs .... 23,280 p.c.m.
La. Lymphocytes. 1,322 
Sm. Lymphocytes. 2,455 
Eosinonhils •••• 167
5 5 .
A f t e r  t h e  c r i s i s  th e  c o u n ts  had  f a l l e n  t o : -
Total   19,200 p.c.m.
Polymorphs ...... 12,557 p.c.m.
Large lymphocytes ... 1,587
Small lymphocytes ... 3,607
Eosinophils ........ 1,380
Basophils .........  38
In basal pneumonias on the other hand the 
average of 15 cases under 5 years of age is:-
Total     17,180 p.c.m.
Polymorphs   12,518 p.c.m.
Large lymphocytes .. 1,457
Small Lymphocytes .. 3,058
Eosinophil s......  . 35
Basophils   ....¡.. . 5
In 22 cases in children suffering from basal 
pneumonia over 5 years of age and under 13, the 
average is as follows
Total ............  20,480 p.c.m.
Polymorphs .......  17,260 p.c.m.
Large lymphocytes .. 982
Small lymphocytes .. 2,150
Eosinophils ....... 28
After the crisis the average of eight counts 
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T o t a l 1 3 , 9 0 0  p . c . r a
Polymorphe 9,040 p.c.m.
Large lymphocytes .. 1,110
Small lymphocytes .. 3,483
Eosinophils 280
Basophils 1 1
For the sake of more convenient comparison 
the foregoing figures have been plotted on charts, 
with the normal average figures for the same age 
also represented.
Cases of Apical Pneumonia, in addition to 
their peculiar clinical interest, such as the 
frequency with which they simulate other diseases, 
have been recognised for some time as usually 
having a higher leucocytosis. In children this 
fact is very well marked. Compare, for example, 
24,680 in apical and 17,180 in basal pneumonia in 
children under five years, 27,200 and 20,480 in 
children over five years. Now this increase 
represents, in the case of apical pneumonias under 
five years, a doubling of the usual average 
normal count. But in children over five years of 
age it is increased by 2.7 times. Compare this 
wi th/
with basal pneumonia where the younger children 
have an increase of only 1.5 and the older of two . 
The counts taken after the crisis will also be seen 
at a higher figure in apical pneumonia.
That is to say, the average leucocytosis in 
apical pneumonia is consistently higher than in 
basal, and the total is as a rule higher after the 
age of five years.
With regard to differential counts, the 
greatest increase is in polymorphs in apical 
pneumonias under five years of age. The actual 
figure represents an increase of 4.8 times the 
normal. Whereas, although the children over five 
years have an average polymorph count 6.000 greater, 
yet the total is only 4.5 times their normal.
In basal pneumonia the polymorphs are increased 
under five years by 5.5 and over 5 by 3.4. This 
shows the same tendency as in Apical cases, namely, 
that the polymorphs are actually more numerous per 
c.m. in the older children but the relative increase 
is slightly greater in the younger. After the 
crisis there is a marked fall in the number of 
polymorphs.
Like the polymorphs, as pointed out by Gulland 
and Goodall, the large lymphocytes shew an increase 
in numbers. This is more marked in apical cases, 
where/
58.
where under five years of age the increase is 2.3 
times the usual number, and in children over five 
twice the normal. In basal pneumonia the younger 
children again have the greater increase, the 
figures showing an excess of 1.8 compared with 1.5 
in those over five. After the crisis this increase 
rapidly disappears.
On the other hand small lymphocytes and 
eosinophils are invariably diminished; the 
eosinophils so much so, that in many cases they 
entirely disappear during the disease; but reappear 
rapidly after the crisis.. The small lymphocytes are 
more diminished in basal cases, where they are only 
about half the normal, (.43 and .56) at the two age 
periods under consideration. In apical cases the 
diminution is less being .79 and .65. Here it will 
be seen, that the greater diminution, as in the case 



































































An attempt has been made to construct daily
icharts for the basal cases from the material available; 
but, frora the point of view of shewing the expected 
continuous decline, this is very disappointing.
There is an inexplicable rise in all counts for 
the 5th day onwards before the crisis in both age 
periods. In the younger children, this exceeds all 
other daily counts to such an extent, that it must 
be fallacious. It may be that children coming in 
late in the disease had their leucocytosis artificially 
Increased by the moving.
One therefore feels bound to discard the whole 
of the first chart as unreliable.
In children over five however there is a fairly
constant diminution in total count from. 84,600 on the
2nd day to 13,990 after the crisis. It will b e seen
that the polymorphs on the second day have an
extraordinarily high figure which gradually falls, but
more quickly than the total leucocytosis. The large
lymphocytes are fairly constantly increased throughout.
At the beginning the small lymphocytes are reduced to
about ■—1—  of their normal n u m b e r, and gradually rise 
3
till at the crisis they have almost reached normal.
With regard to the eosinophils, they follow the 
same rule as the small lymphocytes. On the second 
day they are entirely absent but gradually begin to 




The writer*s experience of fatal cases is 
fortunately limited to 3 or 6.5 /.
In these the counts were:-
(1) W. 13,000 (2) 12,200 (3) 8,600 p.c.m.
P. 8,190 7,015 6,131
L.L. 650 695 54-1
S.L. 4,160 4,477 1,917
Glycogen reaction +  ++-h 4- +





Compared with the average of two apical and one 
basal pneumonia at the same age.




It will be seen that the total count is only 
about half , and is in fact smaller than for normal 
healthy children at that age. The polymorphs are 
only/
61.
only about half as many as they should be, while the 
large lymphocytes shexv no increase and the small 
lymphocytes are reduced.
These were cases where there was no resistance, 
and the children were overwhelmed with toxin. One 
had three lobes involved and pus at the base of the 
only healthy lobe. Another had an unresolved lung 
with pus at the other base, and a pyopericardium .
In the third the lung was again unresolved, and the 





































































































With regard to this reaction the writer finds 
very little difference between apical and basal 
pnetmionias. It has a tendency to be more marked in 
older children.
It is however a very good guide to the severity 
of the disease and was found to be marked in the 
fatal cases.
As far as prognosis is concerned there is nothing 
to add to what Dr. Gulland used to teach; viz. a low 
leucocytosis with marked glycogen reaction means a 
bad prognosis. A high leticocytosis with a marked 
glycogen reaction, calls for a guarded prognosis.
At the same time a high or low count with slight 
glycogen reaction indicates a good prognosis.
GLYCOGEN REACTION.
63.
In lobar pneumonia children under five years of 
age have a lower leucocytosis than those who are 
older. In cases of apical pneumonia the total 
leucocytosis is greater than in basal pneumonia, the 
increase being due to polymorphs. Also the increase 
in children over five years of age is due to an 
increase in the same form of cell. Large lymphocytes 
are always increased, but most markedly in children 
under five years of age. Small lymphocytes are very 
much diminished at the onset of the disease, but 
gradually return to normal about the crisis. 
Eosinophils disappear at the beginning of the 
disease and reappear about the crisis.
During the disease the total count in uncomplic­
ated cases tends to fall; the diminution being 
chiefly seen in polymorphs.
In fatal cases the leucocytosis is small owing 
to a' failure of the polymorphs and large lymphocytes 
to react»
Glycogen reaction is most marked in severe cases.
CONCLUSIONS.
